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Section I 
INTRODUCTION 

Purpose and scope 

Characteristics 

Differences among models 
Tabulated data 

1. PURPOSE AND SCOPE 

a. This manual is published for the information of the using arms 
and services. 

b. In addition to a description of the 155-mm guns, M1917, 
M1917A1 and M1918MI; the 155-mm gun carriages, M1917, M1918, 
M1917A1, M1918A1, M2 and M3; the 155-mm gun carriage limbers, 
M1917, M1918, M1917A1 and M1918A1; and the heavy carriage limber, 
M3, this manual contains technical information required for the identi- 
fication, use, and care of the materiel. 

c. Disassembly, assembly, and such repairs as may be handled 
by the using arms personnel will be undertaken only under the super- 
vision of an officer or the chief mechanic. 

d. In all cases where the nature of the repair, modification, or ad- 
justment is beyond the scope of the facilities of the unit, the respon- 
sible ordnance service should be informed in order that trained personnel 
with suitable tools and equipment may be provided, or proper instruc- 
tions issued for the performance of the work. 

2. CHARACTERISTICS 

a. Guns. The 155-mm guns, M1917, M1917A1 and M1918MI, 
use separate loading ammunition and throw projectiles of approximately 
95 pounds at a muzzle velocity of about 2410 feet per second a maximum 
distance of approximately 20,000 yards. The rate of fire, with super- 
charge, is four rounds per minute not to exceed 40 rounds. The shock 
of recoil is absorbed by a variable recoil system through which the length 
of recoil is shortened as the angle of elevation is increased. The gun 
is restored to its firing position by the counterrecoil system. 

b. Carriages. The 155-mm gun carriages, M1917A1, M1918A1, 
M2 and M3, are modified M1917 and M1918 gun carriages. They are 
of the single axle, two-wheel, split-trail type. They are compact and have 
a low center of gravity in traveling position. The traveling speed at which 
they can be moved is dependent upon the modification they have re- 
ceived. In firing position, they have a range movement in elevation of 
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RA PD 37565 

Figure 2— Muzzle end of the 155-mm gun, M1917A1, the 155-mm gun carriage , M2, and the heavy carriage 

limber, M3, in traveling position 
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INTRODUCTION 

from 0° to 35° (622.2 mils) and a traverse range of 30° (533 H mils) to 
the right and left of mid-position. 

c. Limbers. The 155-mm gun carriage limbers, M1917, M1918, 
M1917A1 and M1918A1, and the heavy carriage limber, M3, are all 
two- wheeled vehicles designed to support and secure the trails of the 
carriage in traveling position and to provide a coupling to the prime 
mover. Major differences between the various limbers and their modifi- 
cations which affect steering, braking, and high speed transport are 
covered in paragraph 3c. 

3. DIFFERENCES AMONG MODELS 

a. Guns. The differences between the 155-mm guns, M1917, 
M1917A1, and M1918MI, as well as the means of identification of the 
various models are given in paragraph 5. 

b. Carriages. (1) The 155-mm gun carriages, M1917 and 
M1918, were patterned after the French design “Grande Puissance 
Filloux” (G. P. F.). They were intended to be moved at very low Speeds. 
They had two steel-bodied wheels carried on bronze hub liners. Each 
wheel was equipped with two solid rubber tires. 

(2) As modified for “high speed,” and designated M1917A1 and 
M1918A1, these carriages were equipped with electric brakes and the 
wheels were fitted with antifriction roller bearings. 

(3) As further modified for high speed transport, and designated 
M2 and M3, they were equipped with steel disk wheels, heavy duty 
pneumatic tires and air brakes. The original semi-elliptic spring, on which 
the gun axle was suspended in traveling position, was eliminated. 

(4) Inasmuch as the majority of the 155-mm gun carriages, M1917 
and M1918, have been or will be fully modified, and inasmuch as the 
differences exist only in minor mechanical changes in wheels and tires, 
and in types of brakes, this manual will cover mainly the 155-mm gun 
carriages, M2 and M3. Attention will be called to points of difference 
which affect the using arms and services. 

c. Limbers. (1) The 155-mm gun carriage limbers, M1917 and 
M1918, and their modifications, M1917A1 and M1918A1 are entirely 
different from the heavy carriage limber, M3. These two types of limber 
are alike only in that both are two- wheeled vehicles designed to serve 
the same purpose. 

(2) The 155-mm gun carriage limbers, M1917 and M1918, have 
two steel-spoked wheels carried on bronze bushings and are equipped • 
with solid rubber tires. Steering is by means of steering knuckles joined 
by steering rods and their universal joint couplings to the drawbar tie. 




Figure 3-Uft rear vkw of tho 155-mm gun, MIW7A1 and lb. 155-mn. gun earring., M2, in firing poriffon 
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As the pole-type drawbar is swung to either side, the steering knuckles 
are swung in the same direction and the wheels follow the movement of 
the drawbar. A seat is provided on the limber for the operator of the 
mechanical brakes who controls the carriage brakes from this point. 

(3) The 155-mm gun carriage limbers, M1917A1 and M1918A1, are 
modifications of 155-mm gun carriage limbers, M1917 and M1918. The 
modifications correspond with those made in the 155-mm gun carriages, 
M1917A1 and M1918A1, and consist of equipping the wheels with anti- 
friction bearings and the removing of the brake operator’s seat, due to 
the fact that the electric brakes on the carriage wheels are controlled 
from the prime mover. 



(4) The heavy carriage limber, M3, has steel disk wheels and heavy 
duty pneumatic tires, a fifth-wheel type of steering, rigid axle and wheel 
spindles, and an A-shaped drawbar. It was designed for high speed 
movement. 



4. TABULATED DATA 

a. General. The weights, measurements and ballistic data given 
in subparagraphs b., c. and d. are approximately the same for each of 
the models mentioned. 

b. Weights, dimensions, and ballistics (155-mm gun, M1917, 
M1917A1, and M1918MI). 



Weight of 155-mm gun M1918MI, complete 8715 lb. 

Caliber, 155-mm or 6.102 in. 

Length (muzzle to rear face of breech ring) 232.87 in. 

Chamber: 

Diameter 6.693 in. 

Length, breech closed to base of projectile 37.087 in. 

Capacity 1329 cu. in. 

Rifling: 

Number of grooves 48 

Twist, right hand, uniform, 1 turn in 29.89 calibers 
(inclination 6°) 

Travel of projectile in bore 185 in. 

Weight of projectile 95 lb. 

Weight of full powder charge 25^4 lb. 

Maximum powder pressure per square inch 31,500 lb. 

Maximum range with supercharge 20,000 yd. 



Rate of fire (with supercharge) : 

4 rounds per minute not to exceed 40 rounds. 
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RA PD 37708 

Left side view of the 755-mm gun > Ml 91 8 Ml, and the 155-mm gun carriage, M3, in firing position, 
with battery tools, equipment and accessories 
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c. General data pertaining to 155-mm gun carriages, M1917, 
M1917A1, M1918, and M1918A1, and 155-mm gun carriage limbers 
M1917, M1917A1, M1918, and M1918A1. 



Weight of recoil mechanism with elevating sector and 

piston rod nuts 3114 lb. 

Weight of panoramic telescope, 5 pounds; quadrant sight, 

41 pounds 46 lb 

Weight of 2 large spades 1220 1b. 

Weight of accessories carried on carriage and limber (in- 
cluding axle pivot pin 27 % pounds) 35 lb. 

Weight of limber chassis 3600 lb. 

Weight of limber seat and trail clamping transom 245 lb. 

Weight of remainder of carriage 10,970 lb. 

Total weight, gun (8715 pounds), carriage and limber, road 

position, without caterpillar bands 27,800 lb. 

Reaction at each carriage wheel (road position) 8300 lb. 

Reaction at each limber wheel (road position) 5600 lb. 

Weight of caterpillar band for one wheel 534 lb. 

Weight of one 1160-mm dual rubber-tired wheel (average 
without 35-pound brake drum) 985 lb. 

Dimensions: 

Width of track, center to center of wheels 88.58 in. 

Greatest width (over hub caps) 105.28 in. 

Height of center line of bore from ground (at 0° 

elevation with caterpillar bands) 54.17 in. 

Caterpillar bands raise the gun approximately 2 in. 

Height of line of sight above ground 69.81 in. 

Height of cradle trunnions above ground 52 in. 

Wheel base, carriage, and limber 14% ft. 

Width of space required for half-turn 62% ft. 

Length over-all, traveling position, gun, carriage, and 

limber..... 28% ft. 

With 10-ton artillery tractor (approximately) 42% ft. 

Road clearance (without caterpillar bands): 

At middle of gun axle spring 11 in. 

At ends of gun axle spring 8% in. 



d. General data pertaining to 155-mm gun carriages, M2 
and M3, and heavy carriage limber, M3. 

Weight of recoil mechanism with elevating sector and pis- 
ton rod nuts 31 14 lb. 

Weight of panoramic sight, 5 pounds; quadrant sight, 41 
pounds 46 lb. 
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Weight of two large spades 1220 lb. 

Weight of remainder of carriage 10,180 lb. 

Weight of limber 2630 lb. 

Total weight, gun (8715 pounds), carriage and limber. . . 25,905 lb. 

Reaction of each carriage wheel (road position) 7935 lb. 

Reaction of each limber wheel (road position) 4920 lb. 

Weight of one carriage wheel, rim and tire ............. 600 lb. 

Weight of one limber wheel, rim and tire 340 lb. 

Dimensions: 

Width of track, center to center of wheels— carriage . 91% in. 

— limber . . 90% in. 

Greatest width (outer sidewalls of tires) 106 in. 

Height of center line of bore from ground (at 0° ele- 
vation) . ... 60% in. 

Height of line of sight above ground (at 0° elevation) 76% in. 

Height of cradle trunnion centers above ground 58% in. 

Height of top of counterbalance 69% in. 

Height of top of end of muzzle (in traveling position) 69% in. 
Greatest height in traveling position (tip of quadrant 

sight panoramic telescope mounting shank) 74% in. 

Wheelbase, carriage and limber. ; 14 % ft. 

Length over-all, traveling position, gun, carriage and 

limber ' 31% ft. 

Diameter of turning circle . . 60% ft. 

Length over-all, with tractor, TD 18 47% ft. 

Road clearance : 

Carriage— elastic suspension adjustment nut stud nut 12% in. 
Limber— bottom of brush guard 9% in. 

e. Maneuvers. 



Range movement in elevation 0° to 35° (622.2 mils) 

Movement in elevation for one turn of the hand- 

wheel 28.72 min. (8% mils) 

Traverse to right or left from mid-position .30° (533% mils) 

Movement in azimuth for one turn of the travers- 
ing handwheel 0° 43' 2 * (12.8 mils) 
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Section II 

DESCRIPTION AND FUNCTIONING OF GUN 

Paragraph 



Gun, general . 5 

Barrel assembly * 6 

Breechblock 7 

Breechblock carrier 8 

Obturator 9 

Firing mechanism ! 10 

Counterbalance mechanism 11 

Breech mechanism functioning 

155-mm guns, M1918MI and M1917A1 12 



5. GUN, GENERAL 

a. The 155-mm guns, M1917, M1917A1 and M1918MI, are of 
built-up type, consisting of a tube strengthened by the necessary ring, 
jacket and hoops. The breech ring abuts the breech face of the tube. 
The breechblock carrier is hinged to the right side of the breech ring. 

b. In recoil, the gun slides in a cradle, which is suspended by its 
trunnions. The recoil mechanism, housed in the cradle, is attached to the 
under side of the breech ring. 

c. The 155-mm gun, M1917, is of French manufacture and was 
equipped with the original French breech and firing mechanism. The 
upper rear face of the breech ring carries the name “Puteaux” and the 
year of manufacture of the tube (fig. 6). 

d. On most of these guns, the breech and firing mechanisms of the 
155-mm gun, M1918MI, have been substituted for the original breech 
and firing mechanisms. Guns so modified are classified as 155-mm gun, 
M1917A1, and are identified by the model designation stamped on the 
rear face of the breech ring (fig. 6): 



GUN 155-MM M1917A1 

n 




Figure 5 — The 155-mm gun , M1917, M1917A1 and M1918MI, with breech mechanism i, cradle, recoil mecha- 
nism and elevating sector 
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DESCRIPTION AND FUNCTIONING OF GUN 



MANUFACTURER’S 
NAME AND YEAR 
OF MANUFACTURE 
OF TUBE 



MODEL 
DESIGNATION 
OF GUN 



SERIAL NUMBER 
OF GUN 

RA PD 37569 

Figure 6 — Rear face of the 155-mm gun i, M1917A1, showing marking 

e. The 155-mm gun, M1918MI, is of American manufacture. It is 
identified by the model designation stamped on the rear face of the 
breech ring: 

GUN 155-MM M1918MI 

f. The breech mechanisms of the M1917 and M1918MI guns, as 
complete units, are interchangeable. When a 155-mm gun, M1917, is 
returned to the arsenal for repairs, the breech mechanism is modified to 
make the parts interchangeable with the 155-mm gun, M1918MI. 

6. BARREL ASSEMBLY 

a. The tube (fig. 7) is bored to form a chamber and bore, the bore 
rifling having 48 grooves. The grooves are right hand with a uniform 
twist of one turn in 29.89 calibers (inclination 6°). Bronze clips, secured 
to projections on the sides of the jackets and hoops, serve to guide the 
barrel as it slides in the cradle when fired, and when moved to and from 
traveling and battery position. The recoil pointer is secured to the right 
side of the tube jacket near the front end of the cradle. 

b. The interior diameter of the breech ring (fig. 8) is provided 
with interrupted threads to receive the breechblock. A depression is 
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RECOIL LUG 



RA PD 37570 

Figure 7 — The barrel of the 155-mm gun, M1917, M1917A1 and M1918MI 

provided at the bottom, just inside the breech ring for the lug of the 
loading tray. An extension on the under side of the breech ring forms a 
recoil lug by means of which the gun is connected to the recoil mechanism. 
Two lugs, on the right side, form a hinge for the breechblock carrier. 
The operating lever catch bracket, slightly in front of the hinge, forms a 
stop and serves to hold the breech mechanism in the open position. The 
counterbalance bracket is located above and forward of the operating 
lever catch bracket. 



BREECH RING 




INTERRUPTED' 
THREADS 



DEPRESSION FOR 
LUG OF 
LOADING TRAY 



\ # 





COUNTERBALANCE 



BRACKET 



OPERATING LEVER 



CATCH BRACKET 



BREECHBLOCK CARRIER 



HINGE PIN LUGS 



RECOIL LUG 




RA PD 37571 

Figure 8 — Breech end of the 155-mm gun, MJ917, M1917A1 and 

M1918MI 

c. Two leveling plates (fig. 8) of nickel silver are inlaid in the top 
of the breech ring. They parallel the axis of the gun and are used as 
seats for the gunner’s quadrant when laying the gun. 
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pose of rotating the breechblock by means of a horizontally disposed 
rack, mounted in the breechblock carrier and moved by the operating 
lever. The breechblock is bored to receive the obturator spindle and the 
hub of the breechblock carrier. 

8. BREECHBLOCK CARRIER ' 







THREADS TO RECEIVE 



BREECHBLOCK 



BREECHBLOCK CARRIER HUB 



RA PD 37574 



BREECHBLOCK CARRIER 



Figure 11— Breechblock carrier showing hub 



a. The breechblock carrier (fig. 11) is hinged to lugs on the breech 
ring and is secured to the hinge pin by the hinge pin driving washer. It is 
threaded internally to receive the breechblock, and has a hub on which 
the breechblock is rotated by the action of the operating lever to be 
locked into place. The hub of the breechblock carrier incloses the firing 
mechanism housing, obturator spindle and its allied parts. 

b. The rack (fig. 12) slides in the breechblock carrier and its teeth 
mesh with those on the breechblock. The lug which operates the rack is 
on the under side of the operating lever. Sockets for the rack lock and 
the lug of the operating lever are cut in the rack. 

C. The operating lever (fig. 12) performs the function of first rotat- 
ing the breechblock in the breechblock carrier until the threads are dis- 
engaged and then swinging the mechanism as a whole about the hinge 
pin until it is locked in an open position. 
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DESCRIPTION AND FUNCTIONING OF GUN 

BREECHBLOCK CARRIER 
LEVER CATCH 

OPERATING 



OPERATING 
LEVER CATCH 



•OPERATING 
LEVER LATCH 



Figure 12— Phantom view of breechblock carrier , operating lever and 

operating lever handle 

d. Within the operating lever handle (fig. 12) is an operating lever 
handle spring, which keeps the operating lever handle in a raised posi- 
tion, and prevents unlocking of the mechanism until pressure is brought 
to bear on the handle. An operating lever latch, running through the 
operating lever, holds the breech mechanism in the open position. The 
breechblock carrier lever catch locks the operating lever in closed position. 

9. OBTURATOR 

a. The obturator (fig. 9) seals the breech when the gun is fired. 
The obturator spindle passes through the breechblock and breechblock 
carrier. It is bored to provide a vent through which the charge is ignited 
by the percussion and firing mechanism. 

b. The obturator assembly (fig. 12) consists of the obturator 
spindle, obturator front and rear split rings, obturator inner ring, obtu- 
rator gas check pad, obturator filling-in disk, obturator spindle spring, 
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Figure 17— Exploded view of forward end of firing mechanism 
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DESCRIPTION AND FUNCTIONING OF GUN 



RA PD 37579 



Figure 15— Firing mechanism > 
M1918, removed from breech 



Figure 16 — Firing mechanism 
screwed into position 



(fig. 15), differs somewhat in appearance, construction and operation 
from the original French type firing mechanism of the 155-mm gun 
M1917. These differences have slight effect on the service of the piece. 

b. The firing mechanism, M1918, of the 155-mm guns, M1918MI 



FIRING MECHANISM BLOCK 
r FIRING PIN GUIDE 
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and M1917A1, is also common to 155-mm howitzer, M1918; 8-inch 
howitzers, M1917, Mks. VI and VIII^; 240-mm howitzers, M1918 and 
M1918MI. It is screwed into the firing mech anism housing. 

c. The firing mechanism is composed of a firing mechanism block 
which contains the firing pin, compression spring, firing pin guide, firing 
pin housing, primer holder, firing mechanism shoe, and two safety set 
screws. The primer holder (fig. 17) has a slot to receive the head of the 
primer and is screwed into the forward end of the firing mechanism 
block, holding the firing pin guide in place. 

d. The firing pin housing (fig. 18) is screwed into the rear end of 
the firing mechanism block and, as the name implies, houses the firing 
pin and firing pin compression spring. Safety set screws prevent the 
unscrewing of the primer holder and the firing pin housing. The firing 
mechanism shoe is provided to protect the firing pin housing threads 
when its safety set screw is tightened. 



FIRING MECHANISM BLOCK 
COMPRESSION SPRING 




FIRING MECHANISM SHOE . 
SAFETY SET SCREW-' 

RA PD 37582 



Figure J 8 — Exploded view of rear end of firing mechanism 

e. The firing mechanism block is provided with a handle (fig. 18) 
for screwing the firing mechanism into the firing mechanism housing. It 
can be completely screwed into the housing only when the breech mecha- 
nism is closed, as the firing mechanism safety plunger (fig. 14) prevents 
complete assembly at any other time. 

f. Another safety feature of the firing mechanism is the safety 
flange (fig. 19) on which the lug on the percussion hammer strikes and. 
thus prevents firing, unless the firing mechanism is screwed fully home. 
If the firing mechanism is screwed fully home (fig. 20), the lug on the 
percussion hammer drops into a recess in the flange. 
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37584 



Figure 19— Firing mechanism not Figure 20— Firing mechanism 

screwed fully home. Percussion screwed home. Percussion 

hammer on safety flange hammer in lug groove 



CAUTION : Each battery is provided with a gage to determine 
when the lug on the percussion hammer is worn beyond the safety limit. 
When this gage will pass over the lug, the percussion hammer should be 
replaced. 



g. The firing mechanism safety plunger and firing mechanism 
safety plunger spring are located in the upper part of the firing mecha- 
nism housing. The plunger is prevented from seating properly on its 
bearing surface when the breech mechanism is not fully closed. This 
forces the firing mechanism safety plunger to protrude through and into 
the space occupied by the firing mechanism, thereby preventing the 
seating of the firing mechanism (fig. 14). 



CAUTION : It is possible to insert the firing mechanism partially 
before closing the breechblock. THIS PRACTICE IS STRICTLY 
PROHIBITED. 

h. The firing mechanism block latch (fig. 21) is attached to the 
breechblock carrier at the right and a little above the firing mechanism 
housing. Its function is to prevent the firing mechanism from unscrewing 
during firing. 



i. The percussion mechanism (fig. 21) is attached to the rear face 
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of the breechblock carrier below the firing me ch anism housing. The per- 
cussion hammer is attached to the percussion hammer operating shaft, 
which is held in, place by the percussion hammer operating shaft collar 
and percussion hammer operating shaft collar detent. 



FIRING MECHANISM 
BLOCK LATCH 

FIRING MECHANISM 
BLOCK HANDLE 



PERCUSSION HAMMER 
OPERATING 
SHAFT COLLAR 

PERCUSSION HAMMER 
LOCK BOLT 



PERCUSSION HAMMER 

PERCUSSION HAMMER 
OPERATING SHAFT 



Figure 21 — Firing mechanism block latch and percussion mechanism 

j. The percussion hammer lock bolt (fig. 21) has a knurled finger 
grip and is encased in the percussion hammer operating shaft housing. 
Its function is to hold the percussion hammer stationary when the gun 
is in traveling position and out of action, unless the gun is ready to be 
fired. In firing, as a safety precaution, the percussion hammer lock bolt 
will be locked immediately after the breech is opened. This bolt will not 
be unlocked until after the breechblock has been locked in the closed 
position and the gun is ready to be fired. 

11. COUNTERBALANCE MECHANISM 

a. When the gun is elevated, the counterbalance (fig. 22) makes 
the breech mechanism easier to open and close, by offsetting the effect 
of gravity on its operation. It consists of a counterbalance cylinder 
attached to the gun by the counterbalance bracket. The counterbalance 
tension rod, which slides in this cylinder, is attached at one end to the 
counterbalance piston, which acts upon the counterbalance spring, while 
a socket on the other end fits around the counterbalance regulating nut. 

b. The counterbalance regulating nut (fig. 22) is fitted to the 
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RA PD 37586 



Figure 22 — Counterbalance cylinder and counterbalance regulating screw 

counterbalance regulating screw, seated in a' slotted arm which is a pro- 
jection of the breechblock carrier hinge pin. By rotating the counter- 
balance regulating screw, the counterbalance regulating nut is moved to 
increase or decrease the tension of the counterbalance spring as desired, 
according to the angle of fire. 

12. BREECH MECHANISM FUNCTIONING, 155-MM GUNS, 
M1918MI AND M1917A1 

a. To Open the Breech. (1) Raise the firing mechanism block 
latch and remove the firing mechanism by unscrewing it to the left. 
Grasp the operating lever handle, press it down to disengage the breech- 
block carrier lever catch, and pull on the operating lever handle. 

(2) In the first part of its movement, the operating lever turns on 
the hinge pin without moving the breechblock carrier, but its lug operates 
the rack which turns the breechblock, disengaging its threads from those 
of the breech ring. When the breechblock is completely unlocked, its 
further rotation is prevented by a lug on the rack coming in contact 
with the rack lock and preventing further movement of the operating 
lever without also moving the breechblock carrier. 

(3) Further pull on the operating lever handle draws the breech 
carrier away from the gun, and permits the rack lock to be forced up- 
ward into its seat in the rack by the action of the rack lock spring, thus 
locking the breechblock in the proper position in the breechblock carrier. 
When the breechblock carrier is swung until it strikes the block carrier 
stop, the operating lever latch, in the operating lever, catches on the 
operating lever catch and locks the breech mechanism in its open position. 

(4) The hinge pin is locked to the breechblock carrier by the hinge 
pin driving washer, and so is forced to turn with the breechblock carrier. 

0*5 
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The rotary motion thus developed creates a pull on the counterbalance 
tension rod through the lever arm and stores energy to facilitate closing 
the breech. 

b. To Close the Breech. (1) Press down on the operating 
lever handle to disengage the operating lever latch from the operating 
lever catch; then, pull on the operating lever handle to cause the breech- 
block carrier to swing against the rear face of the gun. The counter- 
balance, if properly adjusted, will facilitate the closing. 

(2) The forward end of the rack lock, projecting from the front 
face of the breechblock carrier, strikes the breech ring and is pushed 
back into its seat, freeing the rack. The rack moves to the left, screwing 
the breechblock home, as the operating lever continues to rotate about 
the axis of the hinge pin. The operating lever comes to rest when the 
operating lever latch engages the breechblock carrier lever catch on the 
breechblock carrier. 

CAUTION: The breech of the M1917A1 and M1918MI gun 

cannot be opened while the firing mechanism is in place because the 
firing mechanism safety plunger cannot move. 

c. To Fire. (1) The firing mechanism is held in the hand and 
loaded by inserting a primer into the primer holder. This locates the 
percussion cap in the primer directly in front of the firing pin. The firing 
mechanism is then screwed into the firing mechanism housing. When the 
firing mechanism handle has passed the firing mechanism block latch, it 
has seated the primer in the obturator spindle plug. 

(2) Firing of the M1917A1 and M1918MI guns is accomplished 
by giving a quick pull on the lanyard, which is hooked to the arm on 
the left end of the percussion hammer operating shaft. 
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13. CARRIAGE, GENERAL 



a. The 155-mm gun carriages, M2 and M3, are modified and 
improved gun carriages of the French design “Grande Puissance Filloux” 
(G. P. F.), which means a gun and carriage of great power, and the name 
of the inventor. 

b. The original gun carriages of this type were known as the 
155-mm gun carriages, M1917 and M1918. They were equipped with 
hard rubber tires and hand brakes and were intended to be horse-drawn 
at slow speeds. 

c. These gun carriages were later modified for high speed transport 
by the addition of electrically-operated brakes and wheels carried upon 
roller bearings. Gun carriages with these modifications are known as the 
155-mm gun carriages, M1917A1 and M1918A1. 

d. The 155-mm gun carriages, M2 and M3, are modifications of 
M1917 and M1917A1, and M1918 and M1918A1 gun carriages respec- 
tively. They embody important improvements for modern high speed 
transport — namely, pneumatic tires and airbrakes. 

e. The differences between the 155-mm gun carriages, M2 and M3, 
are so minor that they do not materially affect troop use and care. 

f. The carriages are of the split-trail type and possess great rugged- 
ness and ease of operation in supporting and controlling the movement 
of the gun. 
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Figure 23 -The 155-mm gun, M1917A1, and the 155-mm gun carriage M2, in firing position 
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g. The firing stresses are transmitted through the trunnions, top 
carriage, bottom carriage and trails to the spades which are attached to 
the rear ends of the trails. The spades, being buried in the ground, trans 
mit the reaction back to the trails and prevent movement of the carriage 

14. CRADLE 
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Figure 24 — The cradle in which the gun is carried and in which it slides 

in recoil and counterrecoil 



a. The cradle (fig. 24) is suspended by its trunnions, resting in the 
trunnion bearings of the top carriage. The gun is carried, and slides in 
recoil and counterrecoil, in guiding slots formed in the upper portion of 
the cradle. The largest of the three bores in the lower portion of the cradle 
contains the recoil system, while the other two house the counterrecoil 
system. 



b. The elevating sector (fig. 24) is bolted firmly to the under side 
of the cradle. The sector has 13 teeth, which engage a worm gear in the 
top carriage, to provide a range movement in elevation of 0° to 35°. 
The replenisher cylinder or automatic filler for the recoil system is bolted 
to the left front side of the cradle. Knurled head oil cups extend through 
the upper beveled faces of both sides of the cradle. 



15. RECOIL MECHANISM 

a. The recoil system is of hydro-pneumatic variable recoil type. 
The purpose of the recoil system is to control the backward thrust of the 
gun created by firing, and to check the movement of the recoiling mass 
in a manner so gradual as not to cause displacement of the carriage. 
With this type of recoil system, the length of recoil is automatically 
shortened as the angle of elevation of the gun is increased. The recoil 
system is distinctly separate from the counterrecoil system. 

b. The recoil mechanism is connected through its piston rod to the 
lower lug of the breech ring by the larger of the two nuts which protrude 
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Figure 26— Sectional view of recoil cylinder and valve turning mecha- 
nism, , showing movement of oil when gun is fired 

c. All space in the recoil cylinder (fig. 26), not occupied by the 
recoil connecting rod (which is tubular), the variable recoil control rod 
(which is inside the connecting rod), and the recoil piston, is filled with 
oil. The oil between the recoil piston and the recoil cylinder rear head 
must, in recoil, pass through ports and control rod grooves, snubbing 
the recoil of the gun. These grooves are so arranged that rotation of the 
control rod varies the area of the orifices through which the oil must pass. 

d. The rotation of the control rod is accomplished by geared seg- 
ments (fig. 27) linked to the top carriage in such manner that the position 
of the rod is automatically controlled by the elevation of the cradle. 

e. The replenisher cylinder, or automatic filler (fig. 27), communi- 
cates with the recoil cylinder and assures a sufficient supply of oil as 
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Figure 25— Recoil and counterrecoil piston rod nuts 

from the rear of this lug (fig. 25). This nut, as well as the smaller one 
which connects the counterrecoil connecting rod to the gun, is screwed 
into position when the gun is placed in firing position. In recoil, these 
connecting rods are carried backward with the gun. 
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long as it contains oil. It also serves as a reservoir to permit the escape 
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of excess oil from the recoil cylinder resulting from expansion developed 
during firing or hot weather. 



f. The replenisher piston (fig. 28) inside the replenisher cylinder is 
driven forward by the replenisher piston spring, keeping the oil in the 
replenisher cylinder under compression at all times. Should there be no 
oil in the replenisher, the spring will force the piston until it stops against 
the front wall of the cylinder. The piston is prolonged to the rear, the 
extension serving as a guide to hold the piston in line. It also serves as 
a gage for determining the quantity of recoil oil in the replenisher. 



g. To determine the amount of reserve recoil oil, a 300-millimeter 
rule is inserted into the opening in the center of the rear face of the re- 
plenisher and pushed until it comes in contact with the rear end of the 
replenisher piston extension (fig. 28). Read the graduation of the rule 
which is level with the rear face of the replenisher. The normal working 
position, indicative of the correct amount of recoil oil, is S lh /(§ inches 
(150-mm). See paragraph 38. 



h. When it is necessary to add oil to the recoil system to compen- 
sate for leakage, it is done through the recoil filling valve in the front of 
the replenisher housing. A filling and drain plug is inserted in the front 
of the cradle for the removal of oil and air from the recoil system. (See 
fig. 27.) For instructions for draining and filling, see paragraph 53 1. 



Figure 27 — 
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Variable recoil geared segments and replenisher cylinder 
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Figure 28— Cut-away view of replenither and valve turning mechanism 



i. The recoil pointer (fig. 29) is provided to indicate the length of 
recoil. It is attached to the right side of the gun, resting lightly on top 
of the cradle near the front end. The pointer will trace a record of the 
length of recoil in grease, chalk or other substance placed on the cradle 
previous to firing. The maximum length of recoil is 70.9 inches. The 
proper recoil distances at various elevations of the gun are given in 
paragraph 53 j. 
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Figure 29— Recoil pointer used to gage the length of recoil 
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16. COUNTERRECOIL MECHANISM 

a. The counterrecoil system is for the purpose of returning into 
battery the recoiled mass of the gun in order that it may be fired again. 
The counterrecoil system occupies the counterrecoil cylinder and the 
recuperator cylinder of the cradle. 

b. At a manufacturing arsenal, the recuperator cylinder of the 
counterrecoil system is filled with nitrogen at a pressure of 112 kilograms 
per square centimeter at 20 C., which corresponds to 1592 pounds per 
square inch at 68 F. The pressure varies with changes in temperature. 
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Figure 30 Sectional view of the counterrecoil and recuperator cylin- 
ders, showing movement of oil when gun is fired 

c. The recuperator cylinder (fig. 30) houses the floating piston, 
which separates the compressed nitrogen in the forward end of the cyl- 
inder from the oil at the rear of the floating piston. The counterrecoil 
cylinder, which has direct communication with the recuperator cylinder, 
houses the counterrecoil piston and rod, the rear end of which is attached 
to the breech ring of the gun. 

d. In recoil, the oil between the counterrecoil piston and the 
counterrecoil cylinder rear head is forced through the communicating 
orifice into the recuperator cylinder, where it forces the floating piston 
forward and builds up sufficient pressure in the nitrogen to return the 
gun to battery after the gun has finished recoiling (fig. 30). 

e. In counterrecoil, the expansion of the compressed nitrogen 
forces the floating piston to the rear. It, in turn, drives the oil against 
the regulator valve, which closes, leaving two small holes for the passage 
of oil escaping into the counterrecoil cylinder. In the latter cylinder, the 

oil forces the counterrecoil piston and rod forward, forcing the gun into 
battery. 

f. The purpose of the two small holes in the regulator valve is to 
throttle the oil and reduce the speed of counterrecoil. The effect of such 
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throttling, at the regulator valve, is to ease the gun into battery without 
shock. 
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Figure 31 — Measuring the oil index to determine the amount of counter - 

recoil reserve oil 

g. The small amount of oil which separates the floating piston from 
the regulator valve is known as the counterrecoil reserve oil. Should this 
oil be reduced through leakage, the floating piston would bear against 
the regulator valve. Damage to the mechanism would occur if the gun 
were fired under this condition. An oil index in the recuperator cylinder 
rear head (fig. 31) indicates whether or not reserve oil is present. 

h. If there is a full reserve, the oil index will project % mch (5 mm). 
If there is no reserve, the oil index will disappear into the cylinder head 
and the system must be filled before firing. Filling is accomplished with 
the battery pump or the oil screw filler through the filling valve set in the 
right side of the cradle, about six inches from the rear end. A filling and 
drain plug is provided in the recuperator rear cylinder head. For instruc- 
tions for filling or draining, see paragraph 53 o. 

i. If the nitrogen is passing the floating piston into the oil, it may 
be detected by the foamy or emulsified appearance of the oil as it is 
drained out. If the nitrogen cylinder front head or the nitrogen filling 
valve is leaking, the leakage may be detected by covering the head with a 
coating of grease and observing the air bubbles. 

j. An air relief valve (fig. 32) is provided in the counterrecoil cyl- 
inder front head to relieve vacuum and to allow air, trapped in the cyl- 
inder, 'to escape when the gun is fired. The four small holes in the 
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respirator, in the center of the counterrecoil cylinder front head, must 
be kept clean for this purpose. 

17. TOP CARRIAGE 

a. The top carriage (fig. 33) is a heavy steel casting having two 
upright arms which form a yoke. The upper ends of these arms support 



AIR RELIEF 



Figure 32 — Air relief valve in counterrecoil cylinder front head 

the trunnions of the cradle. In order to encircle the trunnions completely, 
trunnion bearing caps are provided and are assembled to recesses ma- 
chined in the upright arms. The connecting rod for the variable recoil 
mechanism is fastened to the front of the left upright arm of the top 
carriage. 





b. The elevating worm (fig. 33) revolves with its shaft, which is 
carried between bushings mounted in fins inside the top carriage. The 
elevating worm shaft is driven by the elevating bevel pinions in the ele- 
vating bevel pinion housing. 

c. The handwheels (fig. 34), driving gears and shafting of the 
elevating and traversing mechanism are mounted on the top carriage, 
and are operated from the left side. The gearing is inclosed in the sighting 
gear casing, which is mounted into a depression in the top carriage. The 
sighting gear casing is provided with a sighting gear casing cover. 

d. The traversing worm (fig. 35) is mounted between two lugs on 
the lower outside front of the top carriage. The traversing worm shaft is 
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Figure 33 — Top carriage showing elevating worm 
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Figure 34 — Phantom view of the elevating and traversing mechanism 

driven by the traversing bevel pinions. The traversing bevel pinion hous- 
ing is mounted to a lug at the left end of the traversing worm shaft. 

e. The under surface of the top carriage (fig. 35), elliptical in shape, 
is machined and bears on a corresponding surface at the bottom car- 
riage when the gun is fired. The top carriage is secured to the bottom 
carriage by a wide embracing lug on the latter, and by the pivot bolt 
assembly. (See also fig. 36.) 
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f. To facilitate traversing, the weight of the top carriage, tipping 
parts and gun is borne on a small steel step (fig. 36), and not on the 
elliptical bearing surfaces of the top and bottom carriages. The step 
supports the weight through a column of eight Belleville springs assem- 
bled in the elastic suspension housing, bolted beneath the bottom carriage. 



g. The force of recoil compresses these springs, permitting contact 
of the elliptical bearing surfaces as previously stated. By changing the 
position of the spring suspension adjusting nut (fig. 37), the space between 
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Figure 36 — Sectional view of elastic suspension 
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these bearing surfaces may be varied within limits. The maximum clear- 
ance allowable is 0.012 inch and should be sufficient only to make trav- 
ersing possible with a minimum of effort at the traversing wheel. For 
instructions in making the above adjustment, see paragraph 54 b. 



Figure 37 — Elastic suspension, viewed from below, showing adjusting nut 
18. BOTTOM CARRIAGE AND AXLE 

a. The bottom carriage (fig. 38) supports the top carriage, which 
pivots about a vertical axis. The bottom carriage also provides hinge 
connections for the trails, and a traverse chamber for the gun axle. The 
back portion of the bottom carriage is extended to form the maneuvering 
lug. The traversing sector is screwed to the front inside wall of the 
bottom carriage. 

b. The sides of the bottom carriage are extended as wings to the 
right and left rear. Each wing is bored to receive a trail hinge pin (fig. 
39). The trails pivot on these pins in passing from traveling (closed) 
position to firing (spread) position. Trail locking bolts in the top forward 
parts of the wings are utilized to anchor the trails in the spread position. 

c. On the 155-mm gun carriage, M2 and M3. (1) The gun 
axle bears the weight of the carriage. The front portion of the bottom 
carriage forms a traverse chamber through which the axle passes. The 
axle is pivoted on the axle pivot pin, which is inserted through mating 
holes in the bottom carriage and a hole in the axle. 

(2) The front and rear walls of the axle chamber form guiding and 
bearing surfaces to control the axle’s movement and resist horizontal 
thrust. The axle pivot pin permits a slight rocking movement of the 
bottom carriage to compensate for slightly different planes of the wheels 
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Figure 38— Bottom carriage showing bearing surface for top carriage 
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Figure 39— Cut-away of bottom carriage showing trail hinge pin and 

trail locking bolt 



and spades when the gun is in battery, and for irregularities of road 
surface in traveling. 

d. On the 155-mm gun carriages, M1917, M1918, M1917A1 
and M1918A1. (1) The gun axle is connected to the carriage differ- 

ently in traveling than when in firing position. In traveling, the bottom 
carriage rests directly on the gun axle spring, to which it is rigidly con- 
nected by four spring plate bolts. The gun axle spring is suspended from 
the axle by means of the lower spring shackles. 



( 2 ) 



To place the gun in firing position, the lower spring shackles 
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are disconnected, the bottom carriage is lowered by means of jacks and 
the weight of the carriage is borne on the gun axle. The hole in the 
center of the axle is lined up with mating holes in the bottom carriage 
and the axle pivot pin is inserted through these holes to lock the axle 
and bottom carriage together. 

19. TRAILS 
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Figure 40 — Trails in spread position (without spades) 

a. The two trails (fig. 40) are composed of steel plates and trail 
ends riveted together to form box beams, which are hinged to the wings 
of the bottom carriage by the trail hinge pins. When spread, each trail 
forms an angle of 30° with the center of the carriage. 

b. The outward swing of the trails is limited by the forward trail 
ends which come in contact with and encircle the trail locking bolts. 
The trail locking bolt nuts are screwed down into counterbored seats 
and lock the trails in the spread position. 

c. Trail connecting pieces (fig. 40) are riveted on the inner sides 
of the trails near the rear ends. The trail connecting safety pin, inserted 
through the trail connecting pieces, holds the trails in the closed position. 
Other pieces, riveted to the top and bottom near the rear ends, are for 
alining, supporting and retaining the trails on the spades or the limber. 

d. Spade seat plates, which form bearing surfaces for the spades, 
are riveted under the rear end of the trails.' Two pairs of spades are 
provided: one for use in ordinary or soft ground (fig. 41), and the other 
for use in hard ground. Both types are built of plates and function as 
spades and floats. Each spade is equipped with swing bolts for securing 
it to the space clamping transoms. 
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e. In traveling, the spades for soft ground (fig. 41) are held on the 
top forward ends of the trails by spade retaining toggle tumbuckles. 
The spades for hard ground are carried on an accompanying vehicle. 

f. The trail clamping transom (fig. 41), which lies across the trails 
when the gun is in traveling position, anchors the trails to the limber 
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Figure 41 — Large spades in traveling position 



through the trail clamping bolts. The eye of each trail clamping bolt is 
slipped over the head of a trail clamping bolt pin on the limber and 
screwed down tightly to unite the carriage and the limber. 

g. Translating racks (fig. 42), screwed to the tops of the trails, 
are for use in moving the gun to and from traveling position by means 
of the traveling lock. Attached to each trail about midway is a traveling 
bar clip. These clips lock the traveling lock (and the gun) to the trails, 
when the traveling lock is fastened to the gun in traveling position. 



20. WHEELS AND TIRES 

a. The wheels of the 155-mm gun carriage, M2 and M3, are 
of steel disk type, fitted with 16-ply, heavy-duty pneumatic tires, size 
14.00—24, and bullet-resisting, 14.00—24 inner tubes. 

b. The wheel disk, rim and ring assemblies are mounted to the 
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Figure 42 — Translating rack. Gun being racked into firing position 

carriage axle-hub and brake-drum assemblies by means of 10 disk and 
rim wheel studs, and held in place by disk and rim wheel stud nuts. 

c. The weight of the carriage is carried on two tapered roller bear- 
ings in each hub. The bearings of each hub are alined by axle bearing 
adjusting shims and the axle bearing adjusting nut, and locked on the 
axle end by the axle end nut lockwasher and axle end nut. Foreign matter 
is kept from entering the outer ends of the hubs by hub caps which are 
fastened over the wheel centers. 

d. The wheels of the 155-mm gun carriages, M1917 and 
M1918, have cast steel bodies and each wheel is equipped with two 
solid rubber tires between which is a tire separator ring of forged steel. 
They are carried on a bronze hub liner. A fiber gasket and a steel washer 
between the hub and the shoulder of the axle prevent the entrance of 
dirt and the loss of lubricant. Dirt and other foreign matter are kept 
from the outer hub by a hub cap which screws to the wheel center. 

e. The wheels of the 155-mm gun carriages, M1917A1 and 
M1918A1, are the same as those described in the preceding subparagraph 
except that they have been modified for increased speed. They are 
equipped with antifriction roller bearings. 

21. AIR BRAKES 

a. The air brake equipment of the 155-mm gun carriages, M2 
and M3, can be considered in two parts, for the purpose of easier under- 
standing: 1. the air actuating system; 2. the brake operating mechanisms. 

b. The principal parts of the air actuating system are: (1) The 
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air compressor, air strainer, governor, air pressure gage, brake valve, 
cutout cocks and hose couplings, all of which are located on the prime 
mover. The emergency air line and the service line cutout cocks are 
appropriately tagged on the prime mover. 

(2) The relay-emergency valve (fig. 43), which relays and speeds 
up the brake action from the prime mover to the carriage, and produces 
an automatic brake application in case of break-in-two between the 
prime mover and the carriage. 



(3) The reservoir (fig. 43), stores air for brake application on the 
carriage, both for service and for emergency brake applications. The 
reservoir is equipped with a drain plug at the bottom which permits 
drainage of moisture, and a cock at one end to relieve pressure in the 
reservoir when brakes become locked. The reservoir is mounted just 
below the relay-emergency valve. 

(4) The two air lines (fig. 44), service and emergency, are continu- 
ous throughout the train. Both are equipped with the necessary couplings, 
connections, clips and fittings. 



(5) Two brake chambers (fig. 45) one for each gun carriage wheel 
brake, which actuate the mechanism to apply the brakes. The brake 
chambers are of stud mounting type and are mounted to the gun axle 
by means of brackets. 




Figure 43 — Relay-emergency valve and carriage air reservoir 
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Figure 44 — Service and emergency air lines on carriage and limber 
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Figure 45— Wheel air brake chamber, push rod and slack adjuster 

(6) Two slack adjusters, one for each brake mechanism, which 
provide a quick and easy method of brake adjustment. The slack adjuster 
connects the brake chamber push rod to the brake cam shaft (fig. 45). 

c. The principal parts of the brake mechanism are: 

(The following letters designate parts in fig. 46) 
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The brake drums (not shown) against which the brake linings are 
applied by the brake shoes to resist the turning of the wheels. 
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Figure 46 — Exploded view of wheel braking mechanism 
of 155-mm gun carriages M2 and M3 



A Two brake shoes assembled in each brake drum, which expand 
to apply the brake linings to the brake drum. 

B The brake shoe springs, which draw the brake shoes away from 
the brake drums when the brakes are released. 

C The brake cam shaft, the cams of which expand the brake 
shoes to apply the brakes. 

D The oil slinger in the brake spider, which protects the brake 
linings from oil. 

E The brake spider, which serves as a foundation for the brake 
cam shaft and the brake shoes. 

F The brake spider shield, which protects the brake mechanism 
from water, mud, sand and other foreign matter thrown by 
the wheels. 

G The brake spider adapter assembly, by means of which the 
brake assembly is mounted on the gun axle. 

The necessary pins, plates, sleeves, bolts, washers, and nuts, which 
are required to make the whole a functioning unit. 

22. AIR BRAKE FUNCTIONING 

a. Air Lines. (1) The service air line provides air pressure to 
operate the relay portion of the relay-emergency valve and actuate all 
service brake applications. 
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(2) The emergency air line keeps the gun carriage reservoir charged 
at all times. The reservoir, in turn, supplies the compressed air, which 
actually makes all brake applications. 

CAUTION : In making all air line hose couplings between vehicles, 

the flexible hoses must be crossed over each other or the brakes will be 
locked. 

(3) When the materiel is not equipped with air strainers, especial 
care must be exercised to keep sand and dust from entering the system. 

b. Filling the Reservoir. (1) When the gun carriage air lines 
are connected to the prime mover and the cutout cocks are opened, air 
passes through the emergency line and enters the bottom of the lower or 
emergency portion of the relay-emergency valve (fig. 47). It raises the 
lower diaphragm, breaking the service seal, and flows upward to the gun 
carriage reservoir, building up a pressure equal to the pressure in the 
prime mover’s reservoir. 

(2) With pressures on both sides of the lower diaphragm thus 
equalized, the emergency valve spring holds the diaphragm up to close 
the emergency seal. It also holds the emergency valve away from its 
seat for the free passage of air for service brake applications. 

c. Service Brake Application. (1) When the brakes are 
applied, pressure is introduced into the top or relay portion of the relay- 
emergency valve (fig. 47). This deflects the upper diaphragm downward, 
sealing the exhaust port and unseating the supply valve, allowing reser- 
voir pressure to pass upward around its stem and thence past the unseated 
emergency valve to the brake chambers, applying the brakes. 

(2) When brake chamber pressure has built up equal to that on 
top of the upper diaphragm, the supply valve spring forces the supply 
valve up to its seat to close off further air from the reservoir. This move- 
ment still leaves the exhaust sealed by the diaphragm. If a greater appli- 
cation is made at the brake valve, these actions are repeated to increase 
the pressure accordingly. 

(3) If the brake valve is partially released, the drop in pressure 
above the upper diaphragm allows the greater brake chamber pressure 
beneath it to lift the diaphragm, breaking the exhaust seal and passing 
sufficient brake chamber pressure to equal the service line pressure. 
Then, the diaphragm is again deflected downward to prevent further 
exhaust. Complete release allows all the brake chamber pressure to escape, 
leaving the valve in the release position. 

d. Emergency Brake Application. (1) Should the limber or 
gun carriage break away from the prime mover, or the emergency air 
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Figure 47— Sectional view of emergency relief valve 

line hose burst, the sudden reduction in pressure will remove the pressure 
irom below the lower diaphragm in the relay-emergency valve (fig. 47). 

• result will be that the pressure from the gun carriage reser- 

voir will act upon the upper side of the lower diaphragm, deflecting it 
downward. This will break the emergency seal and permit air from the 
gun carriage reservoir to flow upward around the emergency valve stem 
and thus produce an emergency application of the gun carriage brakes. 

(3) At the same time, the emergency valve will be drawn downward 
to its seat by the movement of the diaphragm, cutting off any oppor- 
tunity for air to escape by way of the exhaust. Also, the service seal will 
e closed so that the brakes will be held applied without leakage through 
the ruptured emergency line. 

e. Brake Chambers. (1) The brake chambers (fig. 48) com- 
prise two dished plates between which is a diaphragm made of oil proof 
rubberized fabric. The diaphragm is airtight and responds to slight varia- 
tions in pressure. The diaphragm divides the chamber into two halves, 
known as the non-pressure and pressure sides. 
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Figure 48 — Cut-away view of brake chambers 



(2) A spring on the non-pressure side of the diaphragm holds a 
push rod plate against the diaphragm in its release position, forcing the 
diaphragm into the pressure side. When compressed air enters the pres- 
sure side, it forces the diaphragm and push rod plate toward the non- 
pressure side. 

(3) A brake push rod (fig. 48) is fastened to the push rod plate, and 
power exerted against the brake chamber diaphragm and push rod plate 
forces the push rod out. The yoked outside end of the push rod is hinged 
to the slack adjuster, which acts as a lever to rotate the brake camshaft. 
This, in turn, causes the cams to spread the brake shoes, expanding them 
to apply the brake linings to the braking surface inside the brake drum. 

23. ELECTRIC BRAKES 

a. On the 155-mm gun carriages, M1917A1 and M1918A1. 
(1) The electric brakes are actuated from the prime mover by a rheostat- 
like controller, which releases current to energize magnets in the wheel 
brake drums and causes them to cling to and rotate with their armatures 
until lugs on the armatures force the cam levers against the open ends 
of the brake bands. This expands the brake bands against the brake 
drums and stops the wheels. 

(2) When the brakes are released at the controller, the current is 
shut off, the magnets release the armatures and are returned to their 
original positions by the magnet return springs, and the brake bands are 
contracted by the brake band return springs and are pulled away from 
the drums. 

b. The wiring is from the terminals on the carriage wheel brakes 
through flexible and rigid conduit to the jumper cables, which are 
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inserted in the coupling sockets on the limber. All wire connections are 
made by soldered joints. 

c. A safety switch is provided to set the brakes on the carriage in 
the event of a break-away between the prime mover and the carriage. 
A safety switch chain connects the switch with the prime mover. If a 
break-in-two occurs and the flow of electric current from the prime 
mover is broken, the safety switch lever is pulled by the safety switch 
chain. This causes a connection to be made with the auxiliary dry cell 
batteries on the limber, energizes the magnets in the brakes and sets 
the brakes. 

d. The brake operator’s seat was eliminated when the carriage was 
modified for electric brakes. 

24. HAND-OPERATED MECHANICAL BRAKES 

a. On the 155-mm gun carriages, M1917 and M1918. The 
hand-operated mechanical brakes are actuated by cables from the brake 
operator’s seat, which is bolted to the trail clamping transom. The trail 
clamping transom rests on the trails over the limber. 

b. The brakes are operated by a lever at the operator’s right. The 
brake cable is provided with connections to make it continuous from one 
brake mechanism up to the brake lever and back to the other brake 
mechanism. It passes through the tubular brake lever shaft and over 
brake cable rockers at each end of the shaft. 

c. When the brake lever is unlatched and pulled to the rear, the 
cable winds up on the brake cable rockers and puts tension on the cable 
to apply the carriage brakes. If this tension is unequal, the cable slips in 
the shaft to equalize the pull. The brake lever latch pawl automatically 
engages the brake quadrant to hold the brakes in the applied position. 

25. HAND BRAKES 

a. On the 155-mm gun carriages, M2 and M3. A hand brake 
lever (fig. 49) is provided for each carriage brake. The hand brake lever 
is hinged on the brake cam shaft. An extension, welded to side of the 
hand brake lever near its rear end, is positioned under the slack adjuster. 
When the lever is lifted, this extension lifts the slack adjuster, causing 
the brake camshaft to rotate and apply the brakes. 

b. The hand brake lever is provided with a spring loaded hand grip 
lever (fig. 49) connected to a hinged hand brake lever latch. When the 
hand brake lever is lifted to apply the brake, the hand brake lever latch is 
engaged in the teeth of a latch plate to hold the brake in application. 

c. On the 155-mm gun carriages, M1917A1 and M1918A1. 
When the hand brake lever is moved to apply the brake, the crank end 
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Figure 49 — Hand brake lever and connections on the 155-mm gun car- 
riages, M2 and M3 

of the hand brake shaft is forced against the rolls of the brake band, 
causing the brake band to expand against the brake drum and hold the 
wheel. The teeth of the rack are engaged by the spring actuated plunger 
of the hand brake lever to hold the brake in application. To release the 
brake, push down on the plunger knob on the top of the hand brake 
lever. The tension of the brake band return spring will force the thrust 
lever and brake band to their original positions. 

26. 155-MM GUN SEACOAST EMPLACEMENT 

When the 155-mm gun materiel, M1917, and M1918 is used by the 
coast artillery on the 180° emplacement, the spade seats are removed and 
those of different design applied. If these guns are required for use in the 
field later, no change will be necessary, as the spades may be used with 
the new spade seat plates. 
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27. HEAVY CARRIAGE LIMBER, M3, GENERAL 

The heavy carriage limber, M3 (fig. 50), has been especially 
designed for high speed movement. It is equipped with pneumatic tires 
and a fifth-wheel type of steering. 

28. AXLE 
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Figure 50 — The axle of the heavy carriage limber ; M3 



The limber axle (fig. 51) is a steel forging. The axle body is I-sectional 
in form, terminating in right angle bends with boss ends horizontally 
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Figure 51 — The heavy carriage limber, M3 
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bored for the axle ends or spindles. Two pads are provided on the axle 
body as seats for the springs and are drilled to receive the ends of the 
limber spring clips. 

29. SPRINGS 

a. The limber springs (fig. 52) are of semi-elliptic leaf type. Their 
leaves are maintained in proper relation, by a centering bolt. An upper 
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Figure 52— One of the two springs of the heavy carriage limber, VW3 

spring clip plate is assembled on top of each spring over the centering 
bolt, and holds in correct position the axle spring clips, which clamp the 
spring to the axle. 

b. The main leaf of each spring is coiled to form a spr ing eye at 
both ends to receive the main leaf spring eye oilite bushings. The springs 
are attached to the spring brackets at their front ends by spring eye pins 
and at their rear ends through the limber spring shackles. 

30. FIFTH-WHEEL 

a. The fifth- wheel assembly permits the limber to pivot under the 
front ends of the trails to follow the movement of the drawbar. 
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fr* Front and rear crossmembers (fig. 53) are welded and riveted 
to the spring brackets and riveted to the fifth-wheel base which is carried 
upon them. Together, they form the spring support assembly. The man- 
ganeze bronze fifth-wheel ring is bolted to the fifth- wheel base. The fifth- 
wheel trail rest ring floats on the fifth-wheel, which serves as its bearing. 
The fifth-wheel trail rest ring is encircled and held in position on the 
fifth-wheel by the fifth-wheel trail rest ring clamp. 

c. Right and left fifth-wheel trail rests (fig. 53) are bolted to the 
fifth-wheel crail rest ring. The rear ends of the fifth-wheel trail rests are 
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Figure 53— Fifth-wheel and spring support assemblies 



welded and riveted to the under sides of the trails. They are pointed in 
shape and are beveled to receive the limber stops. Trail clamping bolt 
pins are located in bosses in the forward outside ends of the fifth-wheel 
trail rests. 



d. A brush guard (fig. 53) of welded construction is bolted to the 
front under side of the spring support assembly. Dummy air hose coup- 
lings are located on the rear of the spring support assembly. 

e. (1) The fifth-wheel locking bracket (fig. 54) is bolted to the 
front under side of the fifth-wheel trail rest ring assembly. The fifth-wheel 
locking pin is inserted through a hole in the front face of this bracket, 
into a hole bored in a boss on the front of the spring support assembly. 
The purpose of this pin is to maintain the alinement of the fifth-wheel 
trail rest ring assembly when the limber is detached from the trails of the 
carriage. 
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Figure 54— Fifth-wheel locking bracket and locking pin 

(2) The fifth-wheel locking pin is tubular, except for one flattened 
side. The handle of the pin must be raised perpendicularly to bring this 
surface beneath the lower edge of the lock pin retaining plate. It ran 
then be pulled out of or pushed into engagement. Turning the handle 
downward locks the pin in the desired retaining groove. 

CAUTION : The fifth-wheel locking pin must be disengaged before 
the loaded limber is towed, or damage to the limber will result. 

31. DRAWBAR 
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Figure 55 — Drawbar assembly of the heavy carriage limber, M3 

a. The drawbar (fig. 55) is A-shaped, built of steel forgings and 
tubing, and reinforced by plates welded on the top and bottom of the 
tube at the junction of the tubular crossbar. Dummy air hose couplings 
are located on top of the tubes near the prop carrying chain and snap plate. 
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Figure 56 — Lunette and drawbar prop in use and in carrying position 



b. The lunette (fig. 56) is held in the drawbar end by two lunette 
rod end retaining pins. The drawbar prop is hinged to the under side of 
the drawbar end by the prop rod end hinge pin. When in use, the prop 
is held in vertical position by the prop retaining chain pin. In traveling, 
the prop is held horizontally by the prop carrying chain and snap assembly. 
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Figure 57 — Drawbar yoke and drawbar lock pins 

c. The drawbar assembly is attached to the limber by drawbar 
yokes and bushings in the front ends of the spring brackets (fig. 57). 
In traveling, these connections provide hinged joints which permit flexi- 
bility for negotiating rough ground. 
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32. AIR LINE HOSE AND CONNECTIONS 
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Figure 58- Air line hose and connections on heavy carriage limber, M3 

Air line hose and connections (fig. 58) on the limber are for the pur- 
carriage 17 ° f 1X31180111:1:1112 air P ressure control to the air brakes on the 

33. WHEELS, TIRES AND HUB ASSEMBLIES 
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Figure 59— Wheel, tire and hub assembly of heavy carriage limber, M3 
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a. The wheels of the heavy carriage limber, M3, are of steel disk 
type, fitted with 12-ply, heavy service pneumatic tires, size 11.00-20, 
(type B), and bullet resisting, 11.00-20 inner tubes. Inflation pressure, 
70 pounds. 

b. The wheel disk, rim and ring assemblies (fig. 59) are mounted 
to the limber axle hubs by means of ten disk and rim wheel studs in the 
outer flange of each hub and are held in place by disk and rim wheel 
stud nuts. 

c. The weight of the limber is carried on two tapered roller bearings 
in each hub. The bearings in each hub are alined by the axle bearing 
adjusting nut and dowel, and locked in place by the nut and dowel washer 
and axle end nut. Foreign matter is kept from entering the outer ends of 
the hubs by hub caps, which are fastened over the wheel centers. 

34. 155-MM GUN CARRIAGE LIMBERS, M1917 and M1918 

a. General. The 155-mm gun carriage limbers, M1917 and 
M1918, have two steel bodied wheels carried on bronze bushings. Each 
wheel is equipped with two solid rubber tires. The wheels are interchange- 
able with those of the 155-mm gun carriage, M1917 and M1918. Steering 
is by means of a pole-type drawbar linked to the steering knuckles on 
the ends of a fixed axle. The hand brakes on the carriage are controlled 
by an operator who rides on a seat on the trails over the limber. 

b. The I-section front axle is forked at the ends for the steering 
knuckle spindles: The axle is attached to the frame by two semi-elliptic, 
multiple leaf springs. 

c. The spring leaves of each spring are maintained in proper rela- 
tion by a centering bolt, a spring plate on top of the spring, which is 
assembled over the centering bolt, and two spring clips which clamp the 
spring to its seat on a pad on the axle. The springs are bushed at each end, 
and are attached to the front spring hangers of the frame by the spring 
eye pins, and to the rear spring hangers through the limber spring shackles. 

d. Tlie frame consists of two channel-shaped side rails joined at 
the front by a main steel casting, known as the forward transom and at 
the rear by the flanged-steel transom. Front and rear spring hangers 
are riveted to the side rails. There is a horizontal passage, from the front 
to the back, in the center of the forward transom. The drawbar tie is 
pivoted in this passage by the vertical pintle, bolt. 

e. The rear end of the drawbar tie is connected by steering rods 
and couplings to steering arms rigidly fixed to the steering knuckles. As 
the drawbar is a forward extension of the drawbar tie, the steering linkage 
causes the wheels to turn in unison to follow the movement of the draw- 
bar when the drawbar is swung to either side. 
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f. When the limber is drawn as a single vehicle, the wheels are 
locked at right angles to the axle by inserting a drawbar key through holes 
in the forward transom and the drawbar tie. It is also necessary to im- 
mobilize the hinge between the drawbar and the drawbar tie by inserting 
a second drawbar key through holes in the drawbar yoke and the drawbar. 

35. 155-MM GUN CARRIAGE LIMBERS, M1917A1 AND 
M1918A1 

a. The gun carriage limbers, M1917A1 and M1918A1 are the 
gun carriage limbers, M1917 and M1918, modified for high speed. The 
modification consists of the removal of the brake operator’s seat, the 
installation of electric brakes and the equipping of the wheels with anti- 
friction roller bearings. 



b. The electric brake mechanisms installed on the wheels of the 
gun carriage limbers, M1917A1 and M1918A1, are the same as those 
on the wheels of the gun carriages, M1917A1 and M1918A1, except that 
they have no provision for setting the brakes by hand. For a description 
of the electric brake system and its functioning, see paragraph 23. 



36. TO ATTACH TRAILS TO LIMBER 

a. When the trails, coupled together, are raised for limbering, the 
limber is backed under the trails until the rear beveled surfaces of the 
fifth-wheel trail rests (rear spring hangers, on limbers, M1917, M1918, 
M1917A1 and M1918A1) contact the limber stops attached to the under 
sides of the trails. The trails are then lowered until they rest upon the 
fifth-wheel trail rests (limber forward transom). 

b. The trail clamping transom is laid across the trails behind the 
trail clamping transom stops, and drawn down and forward by the 
inclined trail clamping bolts, one on each side of the coupled trails. The 
result is a very rigid connection between the trails and the limber. 
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Paragraph 
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To adjust counterbalance 45 
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37. TO PLACE GUN IN BATTERY 

a. Maneuver the gun into position with the prime mover, with the 
muzzle pointing in the direction of fire. 
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Figure 61— Smiting rim hand brokns 

b. Set the hand brakes on the piece (fig. 61) to prevent movement 
of the carriage. If brakes are not securely set, the gun carriage may 
move when the jacks are being used to raise the trails. 

c. Unjoad tools and accessory equipment and place them on a 
paulin. In bad weather, use half of the paulin to protect them, if another 
is not available for this purpose. Place blocks beneath the trails. 




Figure 63 — Ratcheting the tube into battery 

i 

g. (1) Attach the ratchet wrenches to the traveling Jock pinion 
shafts, located at each end of the traveling lock beam, and unscrew the 
traveling bar clip screws, releasing the traveling lock beam. 
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Figure 62 — Connecting the air line couplings to the dummy couplings 



d. Close the angle cocks and disconnect the air lines. Connect the 
air line couplings to the dummy couplings on the drawbar (fig. 62). This 
must be done to keep sand and dirt from the air lines. Sand and dust 
are destructive to the brake system. 



e. Disconnect the lunette of the drawbar from the pintle of the 
prime mover. Lower the drawbar prop and pin it into position. 



f . Remove the translating rack covers, breech, muzzle and piston 
rod covers. Remove the reflectors from the muzzle and breech of gun. 
Clean and lubricate the piston rod ends and nuts, translating racks, 
cradle, and gun slides. 
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Ratchet the tube into battery (fig. 63). The person in charge 
will station himself where he can watch the progress of the traveling 
lock beam and control the movement of both pinions to keep the travel- 
ing lock beam square across the trails and avoid jamming and breaking 
of the teeth in the pinions and translating racks. 
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Figure 64 — Attaching the piston rod nuts 

h. Attach the recoil and counterrecoil piston rod nuts (fig. 64) to 
the recoil and counterrecoil piston rods, using the piston rod nut wrench. 



°ck pinion 
nscrew the 



Figure 65— -Remove the traveling lock 

i. Release the traveling lock locking screw until the traveling lock 
locking screw nut moves freely in the T-shaped slot in the lug at the 
ottom of the breech ring. Move the traveling lock beam to the rear to 
clear the gun and lift it off the trails (fig. 65). 
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Figure 66 — Placing the jack beam under the trails 

j. Place the jack beam across and under the trails (fig. 66). Insert 
the lug of the jack beam through the eye of the rear maneuvering lug 
on the bottom carriage and secure it in place With the key provided for 
this purpose. 
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Figure 67— Removing the spades from their traveling positions 

k. Loosen the spade retaining toggle tumbuckles and remove the 
spades and trail clamping transom from the trail. Remove the spades 
from the trails (fig. 67) and place them in the approximate locations they 
will occupy when fastened to the outspread trail ends. Unscrew the 
spade clamp bolt lock nuts for proper engagement. Spread the spade 
clamp bolts away from the center of the spade. 
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1. Disconnect the air line hose connections between the limber 
and the carriage and place them in the dummy air line hose couplings. 
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Figure 69 — Placing the jacks beneath the jack beam 

o. Loosen the trail clamping bolts and place the jacks beneath 
the jack beam (fig. 69). Blocking is required underneath the jacks to 
secure sufficient lift as well as to provide a solid foundation. 

P- Raise the trails until the limber can be pulled from under the 



3 (hg. 66). Insert 
maneuvering lug 
ke y provided for 



Figure 68— 



m. Release the prop and engage the drawbar lock pins (fig. 68) 
in the outriggers of the two drawbar yokes to hold the drawbar in posi- 
tion when the weight of the trails has been removed. 

n. Engage the fifth- wheel locking pin in the fifth- wheel locking 
bracket. This is essential to maintain the alinement of the fifth-wheel 
trail rest ring assembly when the limber is detached from the trails. 



Engaging the drawbar lock pins 
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trails. Move the limber by hand and couple it to the prime mover. T 
prime mover, limber and other transportation habitually will be remov 
from the position of the piece. 



Figure 71 — Attaching the spades to the trails 

s. Attach the trail spades to the under sides of the trail ends, f 
ing the spade clamping bolts in the spade clamping transoms (fig 

64 



q. Remove the trail connecting pin and man the ends of the trails, 
spreading them slowly and evenly (fig. 70) until the trail locking bolts^ 
prevent further movement. 



Spreading the trails 



Figure 70 



r. Jacks must be held firmly in place and blocking kept under the 
trails while they are in motion. Lock the trail locking bolts. 
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Figure 73 — The pit for gun clearance 

w. Dig the pit for gun clearance. The pit should be 30 inches deep 
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t. Remove the blocking and lower the trails, digging in front of 
spade blades to permit them to sink into the ground (fig. 72). The 
weight of the trails on the spades will facilitate this work. 



u. Remove the jacks, jack blocks and jack beam. 

v. Mark the outline of the pit for gun clearance. The forward edge 
of this pit should be at the rear of the rear jack beam while its side edges 
should be one foot from the trails. The pit should extend to a line joining 
the outer ends of the two trails. 



Figure 72 



— Digging the spades into the ground 
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at the forward end under the jack beam and gradually tapered off to 
ground level near a line joining the outer ends of the two trails. 

38. TO CHECK LIQUID IN THE RECOIL SYSTEM 

a. Before firing, the recoil and counterrecoil mechanisms should be 
checked to determine if there is the proper amount of liquid in the 
replenisher and the counterrecoil system. They again should be checked 
after every tenth round. Insufficient liquid in the recoil system will result 
in damage to the mechanism. 




b. Recoil. (1) The position of the replenisher piston indicates 
the amount of liquid in the replenisher cylinder. To measure the position 
of the replenisher piston, insert the 300-millimeter rule into the opening 
in the center of the rear face of the replenisher and push it until it 
comes in contact with the replenisher piston (fig. 74). Read on the rule 
the graduation which is flush with the rear face of the replenisher. 

(2) The normal position of the replenisher piston is 5 X % inches 
(150 mm). This position indicates a full recoil cylinder and sufficient 
reserve in the replenisher. 

NOTE: When it is known that rapid fire is to take place, the 
replenisher should be drained -until the reading of the replenisher piston 
is 7 inches (200 mm). 

(3) When the replenisher piston is at a point inches (100 mm) 
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or less from the rear face of the replenisher, oil should be removed 

from 



the recoil cylinder before firing is continued. 



NOTE. When it is necessary, in an emergency, to continue firing 
without interruption, firing may be permitted until the reading is down 
to 50 mm (1.95 inches). 

(4) When the replenisher piston shows a reading of 1% inches 
(200 mm) or more, oil should be added. To fill the replenisher, see 
paragraph 53 1. 



37637 

-on indicates 
position 
the opening 
1 it until it 
on the rule 
isher. 

51 % inches 
3 sufficient 



place, the 
her piston 



(100 mm) 



Figure 75— Gaging the oil index of the counterrecoil system 

c. Counterrecoil. (1) The position of the oil index, which is 
directly below the recuperator filling valve, indicates the quantity of oil 
in the counterrecoil or recuperator cylinder. To measure the position of 
the oil index, hold one end of the 300-millimeter rule firmly against the 
cylinder head of the counterrecoil cylinder, with the edge of the rule 
parallel to and close to the oil index (fig. 75). Read on the rule the gradua- 
tion opposite the end of the oil index. 

(2) The normal position of the oil index is % inch (5 mm) out 
from the rear face of the cradle. To fill the recuperator cylinder see 
paragraph 53 o. 

39. TO TRAVERSE 

The traversing handwheel is located on the left side of the carriage 
at the rear of the sighting gear casing (fig. 76). One complete turn of the 
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Figure 76 — Traversing the gun 

handwheel traverses the carriage 43.2 minutes. Maximum traversing 
movement right and left is 60° (30° either side of mid-position). 



40. TO ELEVATE 



Figure 77— Elevating the gun 

The elevating handwheel is located on the left side of the carriage 
at the left side of the sighting gear casing (fig. 77). One complete turn of 
the handwheel elevates the gun 28.72 minutes. The maximum range 
movement is 0° to 35°. 
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Figure 79— Removing the firing mechanism 

ex J?‘ *“?° Ve ^ mechanism (fig. 79), open the breech and 
mine the breechblock, primer vent, breech recess and gas check pad. 
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41. TO PREPARE FOR ACTION 
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Figure 78— Attaching the panoramic telescope 

sl „hWfi/ 7 0 r re the tdeS “ Pe and pIace !t in P“ition on the quadrant 
sight (fig. 78) or mount. (The use of either the sighting platform or of 

one or more blocks of wood, placed in the proper position, is op”'onab) 

b. Assemble lanyard, vent cleaning bit, oiler, waste, gunner's auad 

sTaff mw ’ T e firing mechanisms ' 3 Ponge on short eild^ectL of the 
staff, tub of water rammer on the long end section of the staff l^dL 

tray, fuse setter, fuse wrench, fuzes, powder and projectiles. 

tainthey^tain* 1 ^" 0011 “ d counterrccoil mechanisms to make cer- 
they contain the proper amounts of liquid. Clean the reolenisher 

Piston guide and its two breather holes. Clean the 3-mm hoTeTn th. 

lubricated L thlt'tT'^T' Mal “ “ rta ' n that the S™ slides «» well 
bncated and that the piston rod nuts are properly tightened. 
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Clean and oil any part requiring it. Test the functioning of the counter- 
j balance and make any necessary adjustment to facilitate opening and 

j closing of the breech when large changes in elevation are to be made. 

! e. Examine, clean and oil the firing mechanisms. Two firing 

j mechanisms are provided for each piece and they should be used 

| alternately. 

f. Examine the bore and the powder chamber. Swab the powder 
j chamber with water. 

i . : ■ ■' ■ 

I 42. TO LOAD 

i 

i a. Release the percussion hammer by unlocking the percussion 

hammer lock bolt. Remove the firing mechanism and open the breech. 
Lock the percussion hammer lock bolt with the percussion hammer in 
the released position. , 

CAUTION : The percussion hammer lock bolt will not be unlocked 

until after the breech has been closed and locked and the piece is ready 
to be fired. 
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Figure 80 — Swabbing the powder chamber 

b. Swab the powder chamber and breech recess (fig. 80). If a 
charge has been fired, wipe off the powder residue from the obturator 
spindle, gas check pad, gas check seat, and the threaded sectors of the 
breech recess and breechblock with a cloth slightly dampened with light 
lubricating oil. Clean the primer vent with the vent cleaning bit. Inspect 
the bore for burning fragments of powder bags or other objects and for 
bore injuries. 

c. Prepare the projectile. Verify the type, weight and lot number 
and examine carefully for defects. Remove the grommet and inspect the 
rotating band with special care and remove any burs with a file. Clean 
the entire surface with a piece of waste or with a sponge and water. Sand 
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or dirt on the projectile might cause premature detonation when the 
piece is fired. 

d. (1) Fuze the projectile. Unscrew the eyebolt lifting plug from 
the fuze socket. Insert the designated fuze, being careful that it is fitted 
with its felt or rubber washer. Screw it home by hand. Give the fuze its 

final seating with the fuze wrench. No great force should be used. Set 
the fuze. 



(2) If there is any difficulty in screwing the fuze home, the fuze 
should be removed and another inserted. If the same trouble is encoun- 
tered with the second fuze, the shell should be rejected. 




Figure 81 — Bringing up the ammunition 



e. Bring up the projectile on the loading tray (fig. 81). Place a 
prepared projectile on the loading tray. Grasp the handles of the tray 
and raise it with the front slightly above the rear. Get the proper grip 
as a shell may be dropped easily if the tray is not carried in the proper 
position. 

NOTE: The projectile will not be brought to the rear of the recoil 
pit until after the gun has returned to battery. 

f. Insert the lip on the bottom of the loading tray in the recess at 
the bottom of the breech recess. Lower the rear of the loading tray to 
bind the tray in place. Support the rear of the tray while the projectile 
is being rammed. Remove the loading tray after the projectile has been 
rammed. 



g. Ram the projectile (fig. 82). Place the rammer head squarely 
against the base of the projectile, pushing it slowly until it has cleared 
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Figure 82 — Ramming the projectile 

the threads of the breech recess, then ramming it home with a powerful 
stroke. Uniformity of ramming is essential to accuracy of fire. 

h. Prepare the powder charge. Open the powder containers. Re- 
move the powder charges from the containers. Remove the protector 
cap from the igniter pad at the base of the charge. When “normal charge” 
is indicated, cut the tying straps and remove the increment section. 

NOTE : For description of the propelling charge, see paragraph 116. 
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Figure 83 — Bringing up the powder charge 
72 
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V i .f nng the prepared P° wder charge up to the breech imme- 
diately after the projectile has been rammed (fig. 83 ). An exposed powder 

charge will not be near the gun at any other time. Place the charge in 
the chamber, igniter end to the rear and lashed end to the front. Push 
xt in until the base of the charge is flush with the rear end of the chamber. 

(2) The charge is placed so that the igniter pad comes directly in 

° a th ? 7 nt ’ t ? lnsure Wtkm of the charge. To insure transmission 
of the flash from the primer to the charge, the obturator spindle must 
come in contact with the base of the charge when the breech is closed, 
push the charge forward to its final position and remain in contact with it. 



j. Insert a new primer in the firing mechanism and slide it into its 
proper seat. Should the primer be slightly oversize, or the primer seat 
dirty, the primer will stick before it is properly seated. Force should not 

be exerted. Remove the primer and clean the primer seat or insert an- 
other primer. 
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Figure 84— ‘Inserting the firing mechanism 



k ' Insert the firin S mechanism in the firing mechanism housing 

u care ^at fr° nt en d of the primer has entered the 

o turator spindle plug. Seat the mechanism by turning the firing mech- 
anism handle in a clockwise direction until it has engaged the latch. If 
the mechanism will not seat properly, the primer may be oversize or its 
seat may be dirty, or the breech may not be fully closed. 



CAUTION: Make certain that the firing mechanism is screwed 
ome and latched in position. Despite safety devices, it is possible to 
hre the piece even though the mechanism is not completely in its proper 

hnng position. If this occurs, damage to the breechblock and injury to 
the personnel may result. 
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43. TO FIRE * 

a. Unlock the percussion hammer lock bolt and attach lanyard. 
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Figure 85— Firing the gun 

b. . Grasp the handle of the lanyard with the right hand (fig. 85), 
and without raising the hand, pull strongly with a quick movement, 

prolonged sufficiently to insure the percussion hammer hitting the firing 
pm. 

c. Quickly release the lanyard handle. 

d. If the long lanyard is used, it is attached immediately before, 
and detached immediately after, the round is fired. 

NOTE : In case of misfire follow instructions given in paragraph 70. 
44. TO UNLOAD 

a. Service rounds. No unloading rammer is provided with this 
materiel for use in unloading service rounds of ammunition. When it is 
desired to unload the piece, the projectile may be fired out of the gun 
after it has been determined that the field of fire is clear. 

b. Dummy projectile. To unload the dummy projectile, lower 
the gun 'to a convenient elevation (about 150 mils) and with" the loading 
tray in place, remove the projectile with the dummy projectile extractor. 
Place the hook of the extractor in the recess in the base of the dummy 
projectile and engage the hook on the shoulder. Then jerk the projectile 
to release the band stuck in the forcing cone. Push the projectile forward 

and repeat, if necessary. Use the extractor to guide the projectile on to 
the loading tray. 
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45 . TO REMOVE A FUZE FROM A SHELL 

If, for any reason, a projectile which has been fuzed is not to be 
fired, the fuze will be removed. The operation of inserting the fuze is 

reversed. 

CAUTION: If the adapter starts to unscrew with the fuze, the 
unscrewing must be stopped at once and the shell disposed of as directed 
by the executive. 

46. TO ADJUST COUNTERBALANCE 

a. When large changes in elevation are made, it may be necessary 
to change the adjustment of the counterbalance to facilitate opening and 
closing of the breech. 

b. To adjust the counterbalance, insert a pin through the hole 
in the lug at the end of the counterbalance regulating screw and turn the 
screw so as to move the counterbalance regulating nut farther from or 
nearer to the breechblock carrier hinge pin. It should be moved farther 
if the elevation is increased and nearer if the elevation is decreased. 

c * To facilitate rapid adjustment, the position of the counterbal- 
ance regulating screw nut may be marked for various elevations. 

47. TO PLACE IN TRAVELING POSITION 

« 

a. Bring the gun to a horizontal position in the center of the 
traverse. 

b. Clean, thoroughly dry and cover with a thin coat of light oil, 
the bore, powder chamber, breech recess, breechblock and firing mecha- 
nism. Oil the top and bottom carriages. Lock the percussion hammer in 
traveling position. 

c. Return the sights, firing tools and accessory equipment to their 
proper chests. Store the ammunition and close and store the powder 
containers. 

d. Fill the recoil pit. 

e. Unscrew the spade clamp bolt lock nuts sufficiently to permit 
the spade clamp bolts to be swung outwardly clear of the trails. 

f. Place the jack beam and attach it to the maneuvering lug. Adjust 
the jacks under the ends of the beam. 

g. Loosen the trail clamping bolts and raise the jack beam with the 
jacks until the ends of the trails are approximately one foot above the 
surface of the ground. 

h. Swing the trails together, slowly and evenly, making certain 
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that the trails are brought together on the exact center line of the car 
riage. Keep blocks under the trails for protection in case the jacks fall 
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Figure 86— Installing trail connecting pin 

i. Fasten the trails together by inserting the trail connecting pin 



k. Lower the trail and blocks for placement of the spades. Place 
the spades and trail clamping transom in position. 

l. Tighten the spade retaining toggle tumbuckles. 

m. Raise the trails sufficiently to clear the limber and back the 
limber under the trails. Care must be taken to insure that the pointed 
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Figure 87 — Removing the spades from the ground 

j. Pull the spades from the ground. Two lifting bars, inserted 
through the two maneuvering rings on one side of a spade, may be used 
to roll the spade from the ground with a little effort (fig. 87). 
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ends of the fifth-wheel trail rests are accurately seated in the brackets 
of the limber stops on the under side of the trails. 

li. Attach the trail clamping bolts to the trail clamping pins and 
screw down tightly to lock the trails to the limber. 

o. Unlock the drawbar lock pins and fifth-wheel lock pin. 

CAUTION : These lock pins must be disengaged before the loaded 
limber is towed or damage to the limber will result. 

p. Make air line connections between the carriage and limber. 

q. Remove the jack beam, jacks and jack blocks and load them on 
the proper transportation. 

r. Remove the translating rack covers, unscrew the traveling bar 
clip screws and place the traveling lock across the trails undernea th the 
breech ring. Procure the two ratchet wrenches. 
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Figure 88 — Installing the traveling lock 



s. Insert the traveling lock locking screw nut in the T-slot on the 
underside of the recoil lug (fig. 88) and tighten until it is firmly attached. 

t. Depress the breech until the pinions of the traveling lock mesh 
in the translating rack. 

CAUTION: The traveling lock must clear the translating rack 
by at least 3^-inch to protect the pinions and rack teeth from breakage. 

u. Disengage the recoil and counterrecoil piston nuts. Replace the 
breech cover. 
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y. Attach the ratchet wrenches to the traveling lock pinions and 
operate the wrenches simultaneously to rack the tube into traveling posi- 
tion and to properly seat the ends of the traveling lock under the traveling 
bar clip screws. 
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| Figure 89— Tightening the traveling bar clip screw 

j w. Screw down the traveling bar clip screws (fig. 89). 

| x. Replace the traveling rack covers, breech, piston rod and muzzle 

j covers and reflectors. 

3 - 

I y. Place the lunette of the limber over the hook of the pintle of 

« the prime mover. Make the air line connections. Release the hand 

I brakes on the carriage, 

j . 

| z. Load all the remaining tools, accessory equipment, gun platform 

and blocks on the transportation provided for this purpose. 
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Section VI 

CARE AND PRESERVATION 

General 

Organization spare parts and accessories .... 

Lubrication instructions 

Tube assembly 

Breech mechanism . 

Recoil mechanism 

Carriage and limber 

Care of air brakes 

Care of electric brakes 

Care of manually-operated mechanical brakes 

Cleaners and abrasives 

Preservatives 

Miscellaneous materials and tools 

48. GENERAL 

a. Proper care and preservation of the gun, carriage and limber are 
vitally important at all times, regardless of whether the gun is in action, 
traveling or inactive. A general inspection should be made periodically 
to determine if the weapon, as a whole, is receiving the necessary attention. 

b. Dirt and grit, accumulated in traveling or from the blast of the 
piece in firing, settle on the bearing surfaces and, in combination with 
the lubricant itself, form a cutting compound. Powder fouling attracts 
moisture and hastens the formation of rust. Therefore, after traveling, at 
lulls during firing, and immediately after firing, the piece must be thor- 
oughly cleaned. At other times, it should be cleaned at frequent inter- 
vals, depending upon the use and condition. 

c. In disassembly, assembly or inspection, extreme care must be 
exercised to prevent any dust, dirt or other foreign matter from entering 
the mechanism of the gun. 

d. Dirt on nonbearing surfaces usually can be removed by water. 
When cleaning the gun, water from a high pressure hose must not be 
directed against the trunnion bearings or trail pin housings, since this 
will result in water entering the bearings. 

e. Oil-soaked dirt and grit, hardened grit and road oil can be 
removed with dry cleaning solvent applied by rags (not waste) or a brush. 

f. When materiel is not in use, the proper covers must be used. 

J|. When the weapon is to be unused for a considerable time. 
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the bore, breech mechanism and bright unpainted surfaces should be 
cleaned with dry cleaning solvent and the surfaces coated with medium 
rust preventive compound. 

h. Should an enemy shell burst near the weapon, it must be deter 
mined that the weapon has not been damaged to a dangerous degree 
before the next round is fired. Damage of a serious nature should be 
reported to the ordnance officer. 

49. ORGANIZATION SPARE PARTS AND ACCESSORIES 

a. All organization spare parts should be kept in an orderly manner 
so that parts can be quickly located when required. They should be pro 
tected from loss or damage. Those parts susceptible to rust and corrosion 
must be thoroughly cleaned at regular intervals, and coated with a film 
of oil. Parts supplied in protective containers should be kept in the 
containers until required. 

b. The sets of organization spare parts and accessories for the gun 
the recoil mechanism, the gun carriage and the gun carnage limber 
should be maintained as completely as possible at all times. The sets 
should be checked with Standard Nomenclature List, D-ll and Standard 
Nomenclature List, D-30, $md all parts used, and all missing parts and 
accessories should be replaced. 

50. LUBRICATION INSTRUCTIONS 

a. General. Satisfactory operation and long life of the materiel 
are not assured unless the materiel is kept clean and well lubricated 
Apply sufficient lubricants but avoid wasteful practices. Excessive lubn 
cation will result in dust accumulations on some moving parts and if not 
removed may cause wear and malfunctioning. Give particular attention 
to sliding and bearing surfaces, such as the gun slides and breech mecha 
nism. Keep all exposed parts clean and well lubricated. The materiel 
should always be lubricated after washing. 

(1) Lubrication charts (figs. 90 and 91) designate the oils and 
greases to be used and the lubrication intervals. Do not use any lubn 
cants other than those prescribed. Fig. 91 is for the M2 and M3 models 
of carriage, but most points indicated apply also to other models. 

(2) Identification of lubrication points. Lubricating fittings are 
painted red for ease in locating. Oil holes are encircled by a red ring. 

(3) Cleanliness. Care must be taken when cleaning gear cases or 
sliding surfaces to insure the complete removal of all residue or sediment. 
Dirt or other foreign matter should not be allowed to drop into any o 
the lubricating compartments. Make sure all fittings and oil holes are 
clean before applying lubricant. 
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variable 


OE D 


RECOIL CAM 




RECOIL SLIDE 


OE D- 
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INTERVAL 



RECOIL SLIDE OE D 




INTERVAL-j j-LUBRICANT 
D OE RECOIL SLIDE 



D OE RECOIL SLIDE 



RECOIL SLIDE OE D 



D OE RECOIL SLIDE 



D OE RECOIL SLIDE 



D OE BREECH 
HINGE PIN 



LUBRICANTS 




INTERVALS 


OE — OIL, Engine MO — Oil, Lub. for Aircraft 

SAE 30 (above +32°) Inct. and M. 0. 

SAE 10 (below +32°) 




D— DAILY 



NOTE: See page 82 for lubrication of Carriage and Limber 

RA PD 37710 

Figure 90 — Lubrication guide hr 155-mm guns. 

Ml 917, MJ917A1, and M1918MI 
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INTERVAj.-, i-LUBRICAN' 



LUBRICANT—^ INTERVAL 

ELEVATING OE 
BEVEL PINION 
HOUSING ( 



WHEEL WB 6M 

BEARINGS(REMOVE) 

\ 

SLACK OG 6M / 

ADJUSTER (PLUG) 

TRAVERSING OE D ^ 
BEVEL PINION 
HOUSING ) 

ELEVATING OE D' 
HANDWHEEL SHAFT 
AND GEAR SPINDLE / 
BEARING / 

TRAIL HINGE OE 
PIN (PLUG) / 

TRUNNION OE D' 
BEARING I 

TRAVERSING OE 
HANDWHEEL SHAFT 
AND GEAR SPINDLE , 
BEARING I 

TOP CARRIAGE OED^ 
CHASSIS BEARING 



j- LUBRICANT 

W OG AXLE PIN 
BEARINGS 




6M OG SLACK 
ADJUSTER (PLUG) 

6MWB WHEEL 
BEARINGS (REMOVE) 

OE TOP CARRIAGE 
CHASSIS BEARING 



D OE TRAIL HINGE 
PIN (PLUG) 

D OE TRUNNION 
BEARING 

D OE ELEVATING 
WORM SHAFT END 
BEARING 



WHEEL WB 6M 
BEARINGS(REMOVE) 



LIMBER OG W 
BASE BEARING 




KEY 



LUBRICANTS 


OE— OIL, Engine 


OG— GREASE, O. D. 


SAE 30 (above +32°) 


No. 0 (above +32°) 


SAE 10 (below +32°) 


No. 00 (below +32°) 




WB— GREASE, General Purpoee No. 2 



-W OG LIMBER 
BASE BEARING 

6MWB WHEEL 
BEARINGS (REMOVE) 

- W OG LIMBER 
BASE BEARING 

W OG LIMBER 
BASE BEARING 



INTERVALS 



D— DAILY 
W— WEEKLY 
6M — 6 MONTHS 



NOTE: See page 81 for Lubrication of Gun and Cradle 

RA PD 37709 

Figure 91 — Lubrication guide for 155-mm gun carriages, M2 and M3, 
and heavy carriage limber, M3 
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(4 ? Intervals. Lubrication intervals are given for normal service. 
For extreme conditions of speed, heat, water, mud, snow, rough roads, 
dust, and dampness, lubricate more frequently. 

(5) Climate. Operation under special climatic and atmospheric 
conditions, such as extreme heat and humidity of the tropics or Arctic 
cold make necessary special treatment of the materiel. This special treat- 
ment may vary with the prevailing conditions, and the seasons, and is to 
be applied at the discretion of the ordnance officer. Before lubricating 
materiel for Arctic conditions, thoroughly remove all old lubricant. It is 
not necessary to clean out old lubricant when materiel prepared for 
Arctic conditions is to be lubricated for warmer climates. (See Section 
XVII, Operation Under Unusual Conditions .) 

(6) Work the oil gun slowly and maneuver the parts oiled and 
greased to insure proper distribution of the lubricant. 

(7) Should an oiler valve stick and prevent the passage of oil, 
loosen it with a piece of wire pushed through the hole. Care should be 
taken not to damage the valve. 



(8) Records, 
the materiel. 



Keep a complete record of lubrication servicing for 



b. Notes for lubricating the gun. (1) Recoil slides. Keep 
the exposed surfaces of the recoil slides coated with oil. Clean and oil 
them before firing. 

(2) Breech and firing mechanism. Clean and oil all moving parts 
and exposed metal surfaces daily and before and after firing. 

CAUTION: To avoid misfiring when the temperature is below 
freezing, remove the firing mechanism and dip it in dry cleaning solvent. 
Operate the firing pin in the solvent and then lubricate and replace the 
mechanism. Lubricate with oil, lubricating, for aircraft instruments and 
machine guns. 

(3) Gun bore. Clean the bore of the gun and coat with oil after 
firing. Inspect daily and oil if necessary. 

c. Notes for lubricating the recoil mechanism. (1) Clean 
and oil the valve-turning rod and connecting rods of the recoil and 
counterrecoil mechanisms while elevating and depressing the cradle. 

(2) Clean and oil the ends of the recoil and counterrecoil piston 
rods and piston rod nuts with the gun in traveling position. 

(3) Put a few drops of oil in the oil cup at the front end of the 
replenisher. 

d. Notes for lubricating the carriage and limber. (1) To 
lubricate the wheels of the carriage and limber, remove the wheels and 
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bearings, wash the bearings, inside of the hub and axle spindle, to remove 
all dust and old grease. When the bearings are dry, pack them with 
grease and reassemble. To pack a bearing, the grease should be kneaded 
into the space between the cage and inner race. Do not apply grease to ‘ 
the inside of the hub or on the spindle. (See par. 54 e or f ; 89 b or c.) 

(2) Elevating and traversing worms and sectors. The teeth of the 
elevating and traversing sectors and worms require little lubrication but, 
as a protection against rust, they must be covered with a thin film of oil. 
Clean and oil daily. Operate the mechanisms to their extreme positions 
to be certain of getting all parts cleaned and oiled. Clean and oil the 
traversing guide lug and the clip on the bottom carriage beneath which 
it moves. If considerable dust is present when the gun is operated, 
remove the oil. When the surfaces are dry there is less wear than when 
they are coated with grease contaminated with grit. 

(3) Elevating bevel pinion housing. Fill the oil cups in the left end 
of the elevating bevel pinion housing to lubricate the bevel pinion teeth 
and bearings on either side of the elevating worm. The oil cups are 
accessible with the gun in firing position and the top carriage traversed 
to the left. 

(4) Traversing bevel pinion housing. Fill the oil cup in the travers- 
ing bevel pinion housing. This is accessible when the gun is fully elevated 
and the oblique spindles are removed (par. 86 a). Also fill the oil cup in 
the rear stop of the elevating worm shaft. 

(5) Fill the oil holes in the tops of the traversing spindle pinion 
arbor and elevating spindle bevel pinion. These are accessible when the 
gun is fully elevated and the oblique spindles are removed. 

(6) Top carriage chassis bearing. Fill the open holes in the floor of 
the top carriage, on either side of the traversing worm. This lubricates 
the surface between the top and bottom carriage. The oil holes are 
accessible when the gun is elevated. 

(7) Lubricate the traversing and elevating handwheel handles, 
trail locking bolts, trail clamping bolts, spade clamping bolts, drawbar 
guides, drawbar pin, ratchet rack and wrenches, and traveling lock 
pinions with oil, weekly. . 

e. Special instructions for gun carriages and limbers M1917, 
M1918, M1917A1 and M1918A1. (1) The foregoing lubrication in- 
structions, wherever applicable, will be followed in lubricating the 155- 
mm gun carriages and limbers, M1917> M1918, M1917A1 and M1918A1. 

(2) Differences in design, construction and operation of the gun 
axle, gun spring, wheel hubs, brakes, and limbers make certain changes 
necessary in lubrication procedure. In these cases, the following lubrica- 
tion instructions will be followed. 
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(3) The following parts will be lubricated daily, unless otherwise 
stated. Wherever oil is specified in these instructions, SAE 10 engine oil 
for temperatures below 32 F., and SAE 30 engine oil for temperatures 
above 32 F., should be used. 



Method 

Carriage axle and attachments : 

(See Notes 1 and 2) 


Amount 


Remarks 


Connecting rod pins 
Spring eye pins and 


. .Hand oiler 


Film 


Lubricate at con- 
tact surfaces. 


shackles 

Shackle adjusting 


. Hand oiler 


Film 


Lubricate at con- 
tact surfaces. 


bolt pins 


. .Hand oiler 


Film 


Lubricate at con- 
tact surfaces. 


Brake brackets (R and L) Oil cups and 


Fill oil 


Also lubricate at 


Brake lever shaft and 


hand oiler. 


cups 


contact surfaces. 


bearings 

Brake lever latch and 


.Oil cups 


Fill 




handle 

Brake lever slots for 


.Hand oiler 


Film 




quadrant 


.Hand oiler 


Film 




Brake cable connections . 


. Hand oiler 


Film 




Limber: 


Steering knuckle spindle . 


. Oil cups 


Fill 




Spring eye pins 

Steering tie rod universal 


.Hand oiler 


Film 


Lubricate at con- 
tact surfaces. 


joints (6) 


.Oil cups 


Fill 




Drawbar guides 


. Hand oiler 


Film 




Drawbar pins 


. Hand oiler 


Film 


Lubricate on con- 
tact surfaces. 


Pintle bolt 


.Oil cup 


Fill 




Carriage and limber wheels: 


Bushing equipped 


. Hand pack 


Pack 


Lubricate with 






hubs 

and 

bushings 


grease, O.D., No. 
0, at start of 
march and every 








50 miles of travel. 


Antifriction bearings .... 


.Hand pack 


Pack 


Lubricate with 






bearings 

only 


grease, wheel 
bearing, No. 2. 
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NOTE 1. The great weight carried on the gun axle spring bushings 
forces out the lubricant; therefore, the spring eye pins should be with- 
drawn frequently, oiled, and reinserted. Oil the spring plungers in the 
forward ends of the spring eye pins and shackle adjusting bolt pins, at 
the same time working the plungers in and out to make sure of proper ' 
action. Work oil into the upper bearings of the lower spring shackle, i 
The limber spring eye pins, especially the rear pins, should receive careful . 
attention. M 

■ . '| 

NOTE 2. The front and rear surfaces of the axle in the axle cham- | 

ber, as well as the guides for the limber drawbar, should be covered with j 
oil frequently while on the march. .i| 



51. TUBE ASSEMBLY 1 

J 

a. Cannon become less copper fouled when properly cared for, and 
it is known that the wear on cannon does not depend entirely upon the 
number of rounds fired, but very much upon the care given the bore in 
cleaning, oiling and cooling between rounds. 

b. The accuracy life of cannon usually depends on the amount of 
erosion of the bore at the front of the forcing cone or beginning of the 
rifling. This condition is produced by a fast rate of fire and its attendant 
excessive overheating. Therefore, it is essential that after 10 minutes of 
firing, the piece be washed and oiled and allowed to cool. Each projectile 
will be cleaned before it is inserted into the bore of the gun. During firing, 
whenever the rate of fire permits, the bore should be swabbed with clean 
water and a sponge. 

c. In cleaning after firing, wash the bore with a solution made by 
dissolving J^-pound of soda ash, or one pound of sal soda, in one gallon 
of water, using the sponge for swabbing purposes. Wipe perfectly dry, 
using the sponge covered with burlap. Then oil the bore with a light 
coating of SAE 10 engine oil for temperatures below 32 F., and SAE 30 
engine oil for temperatures above 32 F., applying it with the bore slush 
brush. 

d. This procedure is to be repeated at the end of 24 hours, and again 
at the end of 48 hours. The purpose of the second and third washing, 
drying and oiling operations is to^remove the effects of the chemical 
reactions of the burned powder which cannot be removed by the initial 
procedure. 

e. The surfaces of the leveling plates should be protected from 
injury. In case of accidental injury, repair should be made by the per- 
sonnel of the ordnance maintenance company. 

f. When the gun is not actually in use, the muzzle cover should 
be in position. 
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52. BREECH MECHANISM 
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sr 



should 



a. The breech should be kept covered to prevent dust and grit 
from getting into the recesses of the mechanism and impeding its easy 

operation. 

b. The breech mechanism should be kept clean and well lubricated. 
When in use, the breech mechanism should be disassembled, cleaned and 
oiled at intervals, and after each firing period. This is extremely important 
as no provision is made to oil by means of oiler or oil channels. It should 
be disassembled periodically when not in use and lubricated to prevent 
rusting. 

CAUTION : In assembly or disassembly, do not use a steel hammer 
directly on any part. A copper drift or wood block should be interposed, 
or a copper hammer used to prevent deforming the part. 

c. If the breechblock does not rotate smoothly, or if the mechanism 
requires a greater effort than usual to operate, this should be considered 
sufficient warning to warrant disassembly and determination of the cause. 

d. It is important that any cutting or abrasion on the threads of 
the breechblock or in the breech recess be reported to the ordnance 
maintenance personnel for correction. 

e. Extreme care must be taken to prevent injury to the gas check 
seat. Bruises in the gas check seat affect the seating of the split rings and 
are likely to cause leakage of gas and burning of the gas check pad. A 
leak may result in serious erosion. Because the gas check seat is sus- 
ceptible to moisture, rusting of the gas check seat is likely to occur. The 
seat and rings, therefore, should be well protected by rust-preventive 
compound when the gun is not in use. 

f . The firing mechanism parts require special attention and should 
be disassembled frequently for the purpose of cleaning and oiling. The 
parts should be washed with dry cleaning solvent to remove any gummy 
oil, after which they should be wiped dry and lubricated with SAE 10. 
engine oil for temperatures below 32 F., and SAE 30 engine oil for tem- 
peratures above 3 2 F. 

g. Fouling of the firing pin or the use of heavier oil than specified 
may result in misfire. This is especially true in cold weather, as the oil 
may congeal and become gummy. 

h. The primer seat and the vent hole in the obturator spindle 
should be kept clean by frequent use of the vent cleaning tool. The slight- 
est accumulation of fouling in the primer seat will cause the primer to 
enter with difficulty and cause trouble in extraction. 
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53. RECOIL MECHANISM 

a. The recoil and counterrecoil systems must contain the proper 

amount of reserve oil at all times or damage may result. J 

b. The recoil and counterrecoil mechanism should be examined 
regularly for leakage of oil. There is no cause for alarm should the oil 
drip rapidly, or even run in a stream, from the rear of the replenisher 
when the gun is elevated, provided the cradle has been at zero elevation 
for some time previously. This condition might exist on a normal re 
plenisher. A leak at any packing that does not exceed three drops a 
minute is not considered serious; if loss of oil is greater, report to ord 
nance maintenance personnel. 

c. Before firing, see that the gun slides are well lubricated, that 
piston rod nuts are properly tightened, and that a proper amount of 
reserve oil is in the replenisher and counterrecoil system. To check liquid 
in the recoil system, see paragraph 38. 

d. During firing, the action of the recoil mechanism should be 
watched to see that the gun recoils with uniformly decreasing velocity 
and returns to battery smoothly and without shock, that there is no 
leakage of oil and that the recoil does not exceed the maximum permitted. 
(See subparagraph j of this paragraph). Excessive recoil will cause dam- 
age to the mechanism. 
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Figure 92— The two air holes and the drain hole in the replenisher cyl- 
inder, Keep these holes open at all times. 

e. Keep open the air holes and drain hole in the replenisher cylin- 
der (fig. 92). The two air holes are 2-mm continuations of the teat wrench 
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CARE AND PRESERVATION 

holes in the replenisher piston guide and provide for circulation of air 
through the replenisher. The drain hole is a 3-mm hole in the underside 
of the replenisher, about inches from the rear end. It is to drain the 
cylinder of accumulated water and oil that is passed by the replenisher 
piston. 

f. Keep open the four small holes in the center of the counterrecoil 
front cylinder head (fig. 32). These are breather holes for the relief valve 
and it is very important that they be kept open. Use a wire for cleaning 
(wood may splinter and stop up the hole). 

g. When replenishing the reserve oil, filter it through a piece of 
clean cloth, as well as through the wire strainer of the filling funnel. 
Every precaution must be taken to prevent the introduction of grit into 
the mechanism, either in the oil or through failure to clean thoroughly 
the filling pipe or connections. 

h. Use a screwdriver to remove and replace a filling or drain plug. 
Be careful that the gasket beneath the plug is not lost. Examine the 
threads of the plug before replacing it. If the threads are in good condi- 
tion, place and screw the plug upon the gasket, but do not force it 
excessively. 

i. To measure the length of recoil. Coat the edge of the cradle 
with hard grease and adjust the recoil pointer until the point just touches 
the greased surface of the cradle. After the gun has fired and returned 
to battery, measure the distance between the point of the recoil pointer 
and the far end of its trace on the greased surface. (See fig. 29.) 

j. Length of recoil. Under normal conditions, the length of 
recoil should be as follows: 



Charge 



Quadrant elevation in mills 



200 300 400 5Q0 600 



Super inches 66±2 66±2 58±2 45±1 45=fcl 45=hl 

Normal inches 58 ±2 58 ±2 52 ±2 43 ±1 43dbl 43 ±1 



cylin- 

rench 



If the measured length of recoil does not fall within the tolerances given 
in this table, Section IX, paragraphs 72 p to 72 j, should be consulted 
and the proper corrective measures taken, 

k. To test operation of replenisher piston. (1) Insert a 
scale through the opening of the replenisher piston guide and against 
the replenisher piston, then release oil from the recoil cylinder by means 
of the filling and drain valve release screwed into the recoil cylinder drain 
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hole. If movement of the replenisher piston takes place, the replenisher 
piston is functioning. 

(2) If the replenisher piston does not move, insert a block of hard 
wood in the rear of the replenisher against the piston end, and tap with 
a hammer. When the replenisher has not been exercised, the piston rod 
may become rusted in the replenisher piston guide. Any rust on* the 
piston rod should be removed as described in subparagraph n of this 
paragraph. .. . 

l. To fill recoil system with oil pump, M3. (1) Before filling 
the replenisher, test the operation of the replenisher piston, as described 
in the preceding paragraph. 

(2) Unscrew the filling and drain plug from the recoil cylinder filling 
hole (on the left side of the replenisher), and screw the union of the pump 
coil loosely into the filling hole, and pump a little oil through until all 
air is excluded from the filling hole. 

(3) Tighten the pump coil union without the use of a wrench 
except for the final tightening. Extreme care must be taken to prevent 
injury to the threads of the filling hole, as any damage may put the entire 
cradle out of commission until repaired. With the filling and drain valve 
release in place in the recoil cylinder drain hole, work the pump and 
force oil through until it flows from the filling and drain valve release 
free from bubbles. 

(4) Remove the filling and drain valve release, and continue to 
work the pump until the rear end of the replenisher piston is S 1 ^ inches 
(150-mm) from the rear face of the replenisher. Remove the pump coil 
union, and replace the filling and drain plugs. 

m. To fill recoil system with oil screw filler. (1) While the 
oil screw filler may be used to fill the recoil system, it requires careful 
handling to avoid breaking it off in the filling hole by the operator failing 
properly to balance the effort required to turn the handle. Only an expe 
rienced man should be allowed to use the oil screw filler, and it should 
be used only when no oil pump, M3, is available. 

(2) Fill the oil screw filler with oil. To do this, unscrew the screw 
assembly of the filler as far as the threads permit. Unscrew the screw 
nut from the body, and remove the nut and screw. Hold the filler ver 
tically, close the opening at the nozzle with a finger, and pour the filler 
three-quarters full of perfectly clean recoil oil. Replace the filler , screw 
and screw on the screw nut. Invert the filler and give the screw a turn 
or more to remove all air contained in the filler. 

(3) Remove the filling plug from the replenisher. Screw the filler 
into the recoil cylinder filling hole of the replenisher (fig. 93). Use great 
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Figure 93— Filling the recoil system with the oil screw filler when oil 

pump, M3, is not available. The oil screw filler can also be used to fill 

the counterrecoil system 

care to avoid damage to the threads. While still loose, give a few turns 
to the screw to force out any air which may be in the filling hole. Then 
tighten the filler’s nozzle against the filling hole gasket. 

(4) Turn the screw with both hands on the handle, balancing the 
effort so that there will be no tendency to push the filler to one. side. 
Screw in the oil screw filler piston as far as it will go. Continue the above 
operation until the replenisher piston is 5 l % inches (150-mm) from the 
rear face of the replenisher. Unscrew the oil screw filler and replace the 
filling plug. 

n. To exercise replenisher piston. (1) The replenisher may 
be exercised by draining as much of the oil as possible (through the 
filling and drain valve release) and pumping in oil until the rear end of 
the piston rod projects to the rear of the replenisher. Any visible rust 
should be polished off the piston rod. Enough oil should then be with- 
drawn to bring the piston back to normal position. 

(2) Guns not being fired should be exercised in the manner pre- 
scribed at least once a month. 

o. To fill counterrecoil system with oil pump, M3. (1) 
The position of the oil index, which is directly below the filling and drain 
Plug, governs all filling and draining of the system. The normal position 
of the oil index is % inch (5 -mm) out from the rear face of the cradle. 
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,. When the counterrecoil of the gun, or the position of the oil 
index, indicates that there is too small a quantity of oil in the recuperator 
i will be necessary to drain off the reserve oil before refilling. This is 
accomplished by mserting the filling and drain valve release in the recu- 
perator rear cylinder head. The reserve oil will spurt out in a stream and 

suddenly drop to a trickle. The amount of reserve oil which will escape 
will be approximately one quart. 

. At this point, the flow of oil should be stopped by unscrewing 

the filling and drain valve release. It will be noted that the oil index has 
moved out of sight before all of the reserve oil has been released. If the 
oil index has not moved, tap it gently with a small piece of wood, as it 
may be frozen. 

JH|filling and drain 

flfiVALVE RELEASE 




Figure 94 — Filling the eounterreeoii system with the oil pump, M3. This 
is the prescribed method, and also should be used in adding oil to the 

recoil system 

(4) To fill the counterrecoil system, remove the plug from the filling 
hole located on the right side of the cradle. Clamp the pump chest to the 
right trail, purge the pump, clean the union and screw the union loosely 
into the filling hole (fig. 94). Work the pump a few strokes to clear the 
pipe and connection of air, and screw the union firmly against the gasket 
of the filling hole. 

(5) Screw in the filling and drain valve release, and give the pump 
a few more strokes. Observe whether air bubbles appear in the escaping 
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oil. If the oil is free from air bubbles, remove the filling and drain valve 
release. If not free, continue pumping oil through until they disappear. 

f on Re “rt £T‘’ T ” dieate gas «■*>« * the floating 

piston. Report to the ordnance maintenance personnel. 

(6) With the filling and drain valve release removed, give the oumo 
225 strokes, which will fill the cylinder with the required amount of oil. 

tl move'out to ^ ° f PUmp wiU Cause ^ oil index 

Zl nf fU ,? la ? mum projection of % inch (5-mm) beyond the 
rear face of the cradle, but 158 more strokes on the lever are required to 

introduce the necessary reserve oil. Detach the pump and replace both 
plugs. 

p. To fill recuperator with oil screw filler. Follow the same 
procedure in the release of the reserve oil as outlined for filling the system 
by means of the pump, subparagraph o (2) of this paragraph. Fill the oil 
screw filler with recoil oil, as outlined in subparagraph m (2) of this para- 
graph. Screw the oil screw filler into the filling hole located on the right 
side of the cradle. Force five to seven fillers full of oil into the recuperator 
cylinder after the oil index starts to move. Remove the oil screw filler 
and replace the filling plug. 

54. CARRIAGE AND LIMBER 

a. General. (1) Maintenance of the carriage and limber in 
service requires proper cleaning, strict observance of the lubrication 
program, tightening of loosened parts, and repair or replacement of 

roken parts. When traveling, it calls for the proper attention to the 
adjustments of the traveling lock, canvas and translating rack covers, 

trail clamping bolts, limber lock pins and wheel brakes, and to proper 
tire inflation. 

(2) All bearing surfaces, screw threads and exterior parts must be 
clean and as free from dirt as possible. Special attention should be given 
exposed teeth and bearing surfaces. When disassembly and assembly 
operations are being carried on, the best available tools must be used 
and extra precaution must be taken to prevent the entrance of foreign 
matter into the working parts. ! 

b. To adjust the elastic suspension. Remove the cotter pin, 
the retaining crown nut and the adjusting nut locking strap. Turn the 
spring suspension adjusting nut up (clockwise) or down (counterclock- 
wise) to give a clearance of .012 inch between the elliptical bearing sur- 
aces of the top carriage and the bottom carriage. Install the adjusting 
nut locking strap, retaining crown nut and cotter pin. (See figs. 95 and 96.) 

c. Pneumatic tires and tubes. (1) To obtain maximum mile- 
age, the tires should be checked frequently to see that they con tain the 
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rt * j”™ e * Fl » un 96— Use o .012-inch foe/., 
between top carnage and bottom gag, to determine lb. prep., c/ear- 

carriage once on both sides 

proper air pressure. The correct pressure for limber tires is 70 pounds* 
for carnage free, 90 pounds. It must be borne in mind that air expands 
when heated, and in hot weather, the tires must be checked for over- 
inflation as well as underinflation to avoid the possibility of blowouts. 

(2) Remove all foreign substances from the rubber, being especially 
careful to keep tires as free from oil and grease as possible, as these have 
a deteriorating effect upon the rubber. 

d. Solid tires. (1) Remove, by means of a screwdriver or small 
bar, any small stones or other foreign substance which may have become 
lodged in the rubber of the tires. If a strip of rubber is cut or tom on the 
e ges of the tires, cut off the loose portion to prevent the strip from tear- 
ing f urther. Keep tires free from oil and grease, as these have a deteriorat- 
ing effect upon the rubber. 

(2) Caterpillar band segments should be kept clean and the seg- 
ment pins well lubricated. Examine the fastening pins frequently and 
renew those showing evidence of wear or breakage before the segment 
pm is bent by coming partially out of its seat. 

e. To adjust wheel bearings, carriages M2 and M3. (1) 
Jack up the axle so that the wheel and tire assembly is free to turn on 
the bearings. Remove the hub cap. Straighten out the bent portion 
(internal lug) of the axle end nut lock (washer) to release the axle end 
nut. Remove the axle end nut and the axle bearing adjusting nut. 

(2) Remove or install sufficient shims to retain the bearings 
rightly, yet to permit the wheel and tire assembly to be rotated without 
binding (fig. 97). The proper adjustment is sometimes difficult to detect 
because of the weight of the wheel and tire assembly. The recommended 
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Figure 97-Placing bearing a justing shims in position in adjusting the 
wheel bearings of the gun carriages, M2 and M3 

procedure is to remove one shim at a time until binding occurs, and then 
to reinstall the last shim removed. 

(3) When the bearing has been properly adjusted, install the axle 
end nut lock and the axle end nut. Bend the lug of axle end nut lock 

over the axle end nut to keep the latter tight. Install the hub cap, using 
a new gasket. 



f. To adjust wheel bearings, limber, M3. (1) Jack up the 
axle so the wheel and tire assembly is Free to turn on the bearings. Re- 
move the hub cap. Remove the axle end nut and the nut and dowel 
washer. Turn the bearing adjusting nut and dowel clockwise until the 
bearings are tight, but the wheel and tire assembly can be rotated without 
binding. This is sometimes difficult to detect because of the weight of 
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Figure 98— Placing the nut and dowel washer over the bearing adjusting 
nut and dowel to adjust limber wheel bearings 
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the wheel and tire assembly. The recommended method is to turn M 
bearing adjusting nut and dowel tight, and back it off about % tur| 

.. , (2) . InStaU th u e nut and dowel washer (fig. 98), making certain thf 

the dowel pin in the beanng adjusting nut and dowel enters a hole f 
the nut and dowel washer. It may be necessary to turn the nut and 
dowel washer over, or even to turn the bearing adjusting nut and dowel 
ghtly in one direction or the other, to permit the dowel pin to enter 
one of the holes m the nut and dowel washer. The bearing adjustment 
should not be changed farther than the next hole. ■;§§ 

§v|U 

(3) Install the axle end nut and tighten it securely. Then test the 
bearing adjustment, as the bearing adjusting nut and dowel may havl 
been tightened when tightening the axle end nut. If so, remove the axle 

end nut and the nut and dowel washer, and repeat the bearing adjust- 
ment. Install the hub cap. ;f 

CAUTION. Do not attempt to loosen the bearing adjustment by 

merely loosening the axle end nut. This might permanently damage the 5 
bearings and axle hub. : 

wheel bearings-carriage and limber, M1917A1 1 
and M1918A1. See paragraph 89 b, covering disassembly and assembly I 

of wheels of carriage and limber, M1917A1 and M1918A1. I 

M 

To adjUSt Wheel bearings-carriage and limber, M1917 % 
and M1918. See paragraph 89 c, covering disassembly and assembly of l 
wheels of carriage and limber, M1917 and M1918. | 

55. CARE OF AIR BRAKES I 

'I 

a. General. (1) The complete air brake system should be in- i 
spected periodically for air leaks. [See par. 69 b (11)— (14).] 

(2) It is vitally important that sand, dirt and other foreign matter 
be kept out of the air brake system. Couplings must be immediately 
fitted to dummy couplings after being uncoupled. 

(3) The carriage air reservoir should be drained once a day to 
expel the accumulated moisture. This is done by removing the plug in 
the bottom of the reservoir. Replace the plug after all moisture has been 
removed. This moisture is taken into the system with the air, and if not 
expelled, will affect the operation of the system. 

(4) Brake chamber push rod travel must be kept to a minimum 
to reduce the air consumption of the brakes. This calls for proper adjust- 
ment of brakes at all times. (See par. 55 b.) 

(5) Do not move the gun with less than 65 pounds of air pressure 
in the reservoirs. 
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fldiustS a Ji r b I a f ieS ‘ ^ The two carriage wheel brakes 

are adjusted mdmdually. Release the air brakes; release the hand brake 

° f th e brake to be adjusted; engage the other hand brake. Place a jack 

under e gun axle at a point just clearing the brake diaphragm bracket 

f ° ing P s ^ aX 6 Unt thC Wheel and tire assembly is free to turn on the 
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Figure 99- Adjusting the air brake mechanisms of the gun carriages, M2 
and M3, by means of the brake slack adjusters 

(2) With a H-inch wrench, turn the square head of the shaft 
which protrudes from the top of the brake slack adjuster, in a clockwise 
irection until the brake locks the wheel and tire assembly from rotating 
(ng. 99). Then, back off the adjustment by turning the shaft counter- 
clockwise until the wheel and tire assembly turns freely. Adjust other 
brake. 

c. To replace air line hose and hose connectors. Cut the air 
hose to the correct length, making sure that the ends are cut squarely. 
Assemble the spring and nut of the connector over the hose. Assemble 
the hose connector sleeve over the hose, with its outer edge %-inch from 
the end of the hose. Force the end of the hose over the tube of the con- 
nector body. By joining the body and the nut of the hose connector, and 
drawing the threads up tightly, the castellated edges of the hose con- 
nector sleeve will be impressed into the hose to make a tight joint. Hose 
connector fittings should be screwed home firmly, but too much pressure 
will crush the hose connector sleeve and damage the fittings. 
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155-MM GUN MATERIEL, M1917, M1918 AND MODIFICATIONS 1 
56. CARE OF ELECTRIC BRAKES * I 

a ‘ and controller. Check the wiring and the controller ' 

before examining the brakes. When the brakes are new, several applica- 1 
tions must be made before maximum efficiency is obtained. 1 



b. Facing of magnet. The facing of the magnet may become 
glazed. This is not characteristic of the facing, but is from some foreign 
substance imbedding itself into the material, resulting in a polished sur- 
face. If the facing cannot be roughened with coarse emery cloth, notify 
the ordnance maintenance personnel. 



c. Current. (1) Check current at the brakes, using the am- 
meter furnished as an accessory. Disconnect one brake wire only. Con- 
nect one side of the ammeter to the brake; the other side to the terminal 
of the live wire that was removed from the brake. Leave the other brake 
in the circuit. Take a reading, which should not be less than 2.6 amperes. 

If this amount of current is not available, the brakes will not operate 
properly. 



(2) Check for poor connections and partly broken or worn wires. 
Check current consumption of the brake on opposite side, with the other 
brake connected in the circuit. The reading of both magnets should not 
vary more than 0.1 of an ampere. In case there is a greater variation, 
check all connections for good contact or for a broken wire at the magnet. 
Test the battery of the prime mover to see if it is sufficiently charged to 
turn over the starting motor. When the test is completed, remove the 
ammeter from the circuit and connect the live wire to the brake terminal. 



d. Stop lights. Stop lights must not be connected into the 
brake circuit. This changes the graduation of the current as it passes 
through the controller, resulting in weak or “grabbing” brakes. 

e. Bearings and wheels. Worn bearings or loose wheels will 
cause erratic action of the brakes and will be evidenced by the wide 
track the pole faces of the magnets make on the armatures. The roller 
bearing must be adjusted by tightening the bearing adjusting nut, or 
replacing the bearing, if broken or badly worn. 



f. Brake lining. Notify the ordnance maintenance personnel 
when brake lining is worn out, or has become greasv 

g. Brake drums out of round. Notify ordnance maintenance 
personnel. 

h. Brake band distorted. Notify ordnance maintenance per- 
sonnel. 



i. Broken or weak brake band spring. Remove the wheel and 
replace spring. 
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j. Controller burned out. Replace with a new controller. 

k. Broken magnet spring. Remove the wheel and replace 
the spring. 

l. Bushing in magnet worn out. Notify ordnance maintenance 
personnel. 

m. Bent contactor blades in controller. Straighten blade 
with flat-nose pliers to correct spacing. 

n. Broken spring in hand control. Replace with new spring. 

o. Warped backing plate. Notify ordnance maintenance per- 
sonnel. 

p. Insufficient spacing between armature and magnet. 

Check with the armature gage. Notify ordnance maintenance personnel. 

57. CARE OF MANUALLY-OPERATED MECHANICAL 
BRAKES 

a. Lubrication. The brake cables should be lubricated with 
grease, O.D., No. 0, where they pass through the cable rocker bushings 
and rear cable guides on the trail. The ball connections should be oiled 
occasionally while stretched to maximum length, and exercised to work 
the lubricant into the spring chambers. Drops of oil should be placed 
at the joints of the links, and in the oil cups of the carriage brake brackets 
and limber shaft bearings. Oil the sides of the quadrant slot in the brake 
lever and the joints of the brake lever latch and handle. 

b. To adjust mechanical brakes. (1) Raise both carriage 
wheels from the ground. Set the limber hand brake lever at two-thirds 
of its full travel on the brake quadrant. Have a man stand on one of 
the horizontal spokes of each wheel (the men should be of equal weight). 
Tighten the brake bands equally by screwing down the lower nuts of 
the brake band adjusting bolt until neither wheel revolves under the 
weight of the man on the spoke. Release the brake, and determine if 
both wheels are free to turn. Set the brake again, and repeat the test. 
The remaining one-third of brake quadrant travel will allow for wear. 
Set the upper nuts of the brake band adjusting bolts down hard against 
the lower nuts to secure them. 

(2) All adjustments of the brake band for wear should be made 
through the brake band adjusting bolt, and not by taking up slack in 
the longitudinal or traverse cables. Stretching of the cables or slipping 
of the clamps may be remedied by readjusting and tightening the clamps. 

c. To replace and adjust brake rocker spring. (1) Release 
the brake. Take off the brake shaft nut, unhook the ends of the spring, 

99 




57-58 

155-MM GUN MATERIEL, M1917, M1918 AND MODIFICATIONS 

and remove the brake rocker and spring. Clean and oil the clut ch face. 
Put on the new spring and the brake rocker. Hook the ends of the spring, 
and screw on the brake shaft nut one or two turns. Draw the brake band 
tightly about the drum with any convenient clamp over the brake band 
ends. 

(2) Set the limber brake lever at two- thirds of its full movement 
on the brake quadrant and draw the brake cable tight. The rear end of 
the brake cable will indicate the position of the upper end of the brake 
rocker. Tighten the brake shaft nut. The length of the brake cables 
should be such that the brake rocker is inclined about 10° forward of 
vertical. 



58. CLEANERS AND ABRASIVES 

See TM 9-850 and SNL K-l for those prescribed, their application 
and use. The following are prescribed: 



Burlap, jute, 8-oz., (40 inches wide) 
Cloth, crocus 
Cloth, emery 

Compound, cleaning, trisodium 
phosphate 

Compound, rust preventive, heavy 
Compound, rust preventive, light 
Lime, hydrated 
Paper, lens, tissue 
Paper, flint 



Polish, metal, paste 
Remover, paint and varnish 
Soap, saddle 
Soda, ash 

Soda, caustic (lye), for 
cleaning purposes 
Solvent, dry cleaning 
Sponges 

Waste, cotton, (two grades, 
colored and white) 



a. Cloth, crocus. Crocus cloth is used for removing rust and 
stains from threads of breechblocks and breech recesses, gas check seats, 
gas check rings, bearing surfaces of parts of breech mechanisms, and 
firing mechanisms. It may be used on steel shanks of sight mounts and 
steel seats of range quadrants. Its use on other sighting equipment is 
prohibited. Do not use any coarser abrasive on gas check seats. If crocus 
cloth is not sufficient to remove defects on surfaces specified above, 
notify the proper ordnance personnel. 

b. Cloth, emery. This cloth is used for removing rust, burs, 
and other defects from unfinished iron and steel surfaces, and for pre- 
paring them for painting. Its use on finished surfaces is forbidden. 

c. Compound, cleaning, trisodium phosphate. This com- 
pound is used for cleaning the painted surfaces of the gun. Painted 
surfaces should be washed by cleaning only a small space at a time 
(approximately two square feet), rinsing this as soon as the surface is 
clean, and drying the surface immediately with a clean rag. Failure to 
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follow this procedure will result in stripping an excessive amount of 
paint from the surface. 

d. Compound, rust-preventive. Heavy rust-preventive com- 
pound is used for the protection of materiel for long-time storage. The 
heavy compound should never be thinned by the light compound or by 
oil. Light rust-preventive compound is used primarily for short-time 
protection for finished surfaces of all kinds. It should not be used on 
materiel put in permanent storage, or for long-time protection. 

e. Lime, hydrated. Hydrated lime is used, in a solution with 
lye, for the purpose of removing paint from metal parts. To prepare the 
solution for removing paint, dissolve one pound of soda, caustic, (lye) 
in six pints of hot water, and add enough lime to give the solution the 
consistency of paint. Use the solution freshly mixed, and apply with a 
swab of cotton rags or cotton waste tied to the end of a stick. When 
the solution begins to dry on the surface, use a scraper to remove the 
old paint. Apply two or three times, if necessary. After applying the lye 
solution, wash the materiel thoroughly with warm water to stop the 
action of the lye and lime. This solution does not attack rubber or steel 
but corrodes non-ferrous metal parts, and must be carefully handled 
because of the danger of getting in on the clothes, the skin, or in the 
eyes. It must not be used where it cannot be thoroughly washed off. 

f. Paper, lens, tissue. This paper is used for cleaning lenses 
and other optical elements of sighting and fire control instruments, to 
remove dirt, lint, and moisture. In using this paper in the field, the 
optical surfaces may first be moistened by the breath, and the surface 
then cleaned with the paper. Avoid hard rubbing. 

g. Paper, flint. This paper is used for preparing the surfaces 
of wooden elements, such as sponge and rammer staves, for varnishing. 

h. Polish, metal, paste. Used for cleaning and polishing brass, 
bronze, nickel silver, aluminum, and other bright, unlacquered parts. 
This polish is used to supplement the work of crocus cloth. 

i. Remover, paint and varnish. This is used to dissolve oil 
paint and vamish from wooden parts of materiel, or whenever it is 
impractical to use the lime-and-lye solution. Apply the remover very 
liberally with a three or four-inch vamish brush, using a single or one- 
way stroke only. Allow the remover to remain on until the old paint 
or vamish may be wiped or scraped off. Wash all the paint and vamish 
remover from the surface with dry cleaning solvent before applying 
new paint. Wash the brush with dry cleaning solvent and dry it before 
putting it into the fresh paint or vamish. Keep the paint remover out 
of any finished joint or bearing from which it cannot be thoroughly 
cleaned. It attacks rubber and should be kept away from insulated 
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wires. As this mixture is inflammable, smoking is prohibited while it 
being used, and as long thereafter as the fumes persist. 

j. Soap, saddle. Used for cleaning leather equipment. Leather 
should be cleaned by carefully removing all hard grease with a sliver 
of wood (not glass or knife), and washed with a sponge saturated with 
a heavy lather of saddle soap and clean tepid water. Rinse thoroughly 
and rub vigorously with a dry cloth until the leather is dry. While the 
leather is still slightly moist, it should be given an exceedingly light 
coat of neat’s-foot oil by rubbing with a soft cloth moistened (not satu- 
rated) with the oil. Leather equipment, which has become wet, should 
be dried in the shade. Wet leather, exposed to the sun or too high a 
heat from a stove or radiator, becomes hard and brittle. 

4 

k. Soda ash (sodium carbonate). Used in solution for clean 
ing bores and breech mechanisms and for removing grease and dirt 
from all types of ordnance materiel preparatory to painting, and when-1 
ever a general cleaning solution may be required. To prepare the solution, 
dissolve one-half to one pound (depending upon the strength desired) 
in one gallon of boiling water. In applying the soda ash solution to the 
bores of guns, see the instructions given in paragraph 51 c. 

l. Soda, caustic (lye) (commercial), for cleaning purposes 
Caustic soda is used with lime to remove paint. For the preparation 
of the solution, see subparagraph (e) of this paragraph. 

m. Solvent, dry cleaning. This solvent is used for cleaning 
polished metal surfaces, preparatory to the application of rust-preventive 
compound. It is generally applied with rag swab. Remove excess by 
wiping with light colored cloth until no staining of the cloth occurs 
This solvent is highly inflammable and smoking is prohibited in the 
vicinity of, or while handling the solvent. 

n. Sponges. Either natural or synthetic cellulose sponges may 
be used, and in either case they should be used with very mild cleaning 
solution only. For the most part, they should be used with soap and 
water only. Solutions containing trisodium phosphate, soda ash, or lye, 
will ruin sponges of either type, and rags should be used with such 
solutions. 

o. Waste, cotton, white. White waste is used for general clean 
ing purposes on finished surfaces of ordnance materiel where better 
grade than the colored cotton waste is required. 

59. PRESERVATIVES 

See TM 9-850 for information on rust, corrosion, inspection for 
corrosion, rust prevention, preparation of metal surfaces for slushing, 
method of slushing, inspection of grease films and storage conditions 
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CARE AND PRESERVATION 

a. Naphthalene, flake. (1) A flaked form of moth ball, used 
as a moth repellent to preserve the linings of helmets, felt wads, felt 
packings of instrument chests, carpet, gun sponges and paint and var- 
nish brushes. It is sprinkled thickly on the articles which should, if 
possible, be then wrapped in paper covers and tightly boxed. The materiel 
should be thoroughly brushed and aired before packing and should be 
periodically inspected. If there are any signs of destruction by the moth 
larvae, the articles must be unpacked, cleaned and recharged with 

naphthalene. 

(2) Naphthalene should be used in airtight receptacles in order 
to obtain a concentrated naphthalene vapor. 

60. MISCELLANEOUS MATERIALS AND TOOLS 

For the purpose for which used, see TM 9-850. They are: 

Brushes 

Artist’s, camel’s hair, rd., No. 1. 

Flowing, skunk hair, No. 3 (2 -in.) 

Sash-tool, oval, No. 1 (%-in. x 1%-in.) 

Sash-tool, oval, No. 3 (l% 2 -m. x 2 y&-in.) 

Scratch, painter’s handled (14-in. x 7 /£-\n.) 

Varnish, oval (1%-in.) 

Chalk, white, railroad (1-in. x 4-in.) 

Needle, sacking 
Palm, sailmaker’s 
Twine, jute 

a. Care of brushes. (1) Brushes are subject to attack by 
moths. Brushes in storage should be protected by naphthalene. 

(2) Camel’s hair brushes, after being thoroughly cleaned with 
turpentine, should be laid flat on a horizontal surface (not in water). 
For temporary storage, other paint brushes should be cleaned after 
using and kept with bristles submerged in fresh water, being careful 
that the bristles do not touch the bottom of the container. 
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Section VII 
PAINTING 

Paragraph 

General gl 

Preparing for painting 62 

Painting metal surfaces . 63 

Paint as a camouflage 54 

Removing paint. 7. 55 

Painting lubricating devices 66 

61. GENERAL 

a. Ordnance materiel is painted before issue to the using arms, 
and one maintenance coat per year will ordinarily be ample for protec- 
tion. With but few exceptions, this materiel will be painted with enamel, 
synthetic, olive drab, lusterless. The enamel may be applied over old 
coats of long oil enamel and oil paint, previously issued by the Ordnance 
Department, if the old coat is in satisfactory condition for repainting. 

b. Paints and enamels are usually issued ready for use and are 
applied by brush or spray after thoroughly shaking and mixing contents 
of can. They may be brushed on satisfactorily when used un thinned 
in the original package consistency, or when thinned no more than 
five per cent by volume with thinner. The enamel will spray satisfactorily 
when thinned with 15 per cent by volume of thinner. (Linseed oil must 
not be used as a thinner since it will impart a luster not desired in this 
enamel.) If sprayed, it dries hard enough for repainting within Yz hour, 
Mid dries hard in 16 hours. 

c. Certain exceptions to the regulations concerning painting exist. 
Fire-control instruments, sighting equipment, and other items which 
require a crystalline finish, will not be painted with olive-drab enamel. 



62. PREPARING FOR PAINTING 

a. If the base coat on the materiel is in poor condition, it is more 
desirable to strip the old paint from the surface than to use sanding 
and touchup methods. After stripping, it will then be necessary to apply 
a primer coat. 

b. Primer, ground, synthetic, should be used on wood as a base 
coat for synthetic enamel. It may be applied either by brushing or 
spraying. It will brush satisfactorily as received, or after the addition 
of not more than five per cent by volume of thinner. It will be dry enough 
to touch in 30 minutes, and hard enough in five to seven hours. .For 
spraying, it may be thinned with not more than 15 per cent by volume 
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of thinner. Lacquers must not be applied to the primer, ground, syn- 
thetic, within less than 48 hours. 

c. Primer, synthetic, rust inhibiting, for bare metal, should be 
used on metal as a base coat. Its use and application are similar to that 
outlined in the preceding subparagraph. 

d. The success of a job of painting depends partly on the selection 
of a suitable paint, but also largely upon the care used in preparing the 
surface prior to painting. All parts to be painted must be dry and should 
be free from rust, dirt, grease, kerosene, oil and alkali. 

63. PAINTING METAL SURFACES 

a. If metal parts are in need of cleaning, they should be washed 
in a liquid solution consisting of y 2 pound of soda ash in eight quarts of 
warm water (or an equivalent solution), rinsed in clear water, and then 
wiped thoroughly dry. Wood parts in need of cleaning should be treated 
in the same manner, but the alkaline solution must not be left on for 

more than a few minutes, and the surfaces should be wiped dry as soon 
as they are washed clean. 

b. When artillery or automotive equipment is in fair condition 
and only marred in spots, the bad places should be touched with enamel, 
synthetic, olive drab, lusterless, and permitted to dry. The whole surface 
will then be sandpapered with paper, flint, No. 1, and a finish coat of 
enamel, synthetic, olive drab, lusterless, applied and allowed to dry 
thoroughly before the materiel is used. 

c. If the equipment is in bad condition, all parts should be thorough- 
y sanded with paper, flint, No. 2, or equivalent, given a coat of primer, 
ground, synthetic, and permitted to dry for at least 16 hours. They 
will then be sandpapered with paper, flint, No. 00, wiped free from dust 
and dirt, and a final coat of enamel, synthetic, olive drab, lusterless, 
applied and allowed to dry thoroughly before the materiel is used. 

64. PAINT AS A CAMOUFLAGE 

Camouflage is now a major consideration in painting artillery, 
with rust prevention secondary. The camouflage plan employed at 
present utilizes three factors: color, gloss and stenciling. 

a. Color* Artillery is painted with enamel, synthetic, olive drab, 
lusterless, which was chosen to blend in reasonably well with the average 
landscape. 

b. Gloss. The new lusterless enamel makes the materiel difficult 
to see from the air or from relatively great distances over land. Materiel 

painted with ordinary glossy paint can be detected more easily and at 
greater distances. 
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c * Stenciling. White stencil numbers on materiel have been 
eliminated because they can be photographed from the air. A blue drab 
stencil enamel is now used which cannot be so photographed. It is’ 
illegible to the eye at distances exceeding 75 feet. | 

d. Preserving camouflage. (1) Continued friction or rubbing* 
must be avoided, as it will smooth the surface and produce a gloss. The 
materiel should not be washed more than once a week. Care should ' 
be taken to see that the washing is done entirely with a sponge or a 
soft rag. The surface should never be rubbed or wiped, except while 
wet, or a gloss will develop. -J 

(2) It is not desirable that materiel painted with lusterless enamel 

be kept as clean as materiel was kept when glossy paint was used. A 
small amount of dust increases the camouflage value. Grease spots 
should be removed with dry-cleaning solvent. Whatever portion of the 
spot cannot be so removed should be allowed to remain. f 

(3) Continued friction of wax-treated tarpaulins on the sides of 
materiel will also produce a gloss, which should be removed with sol- 
vent, dry cleaning. 

(4) Tests indicate that repainting with olive drab paint will be 

necessary once yearly, with blue drab paint twice yearly. I 



65. REMOVING PAINT 

a. After repeated paintings, the paint may become so thick as to 
crack and scale off in places, presenting an unsightly appearance. If 
such is the case, remove the old paint by use of a lime-and-lye solution 
(see par. 58 e for details) or remover, paint and varnish. It is important 
that every trace of lye or other paint remover be completely rinsed off 
and that the equipment be perfectly dry before repainting is attempted. 

b. It is preferable that the use of lye solutions be limited to iron 
or steel parts. If used on wood, the lye solution must not be allowed 
to remain on the surface for more than a minute before being thoroughly 
rinsed off and the surface wiped dry with rags. Crevices or cracks in 
wood should be filled with putty and the wood sandpapered before 
refinishing. The surfaces thus prepared should be painted according to 
directions in paragraph 62 b 



66. PAINTING LUBRICATING DEVICES 

Oil cups, grease fittings, oil holes, and similar lubricating devices, 
as well as a circle about three-fourths of an- inch in diameter at each 
point of lubrication, will be painted with enamel, red, water resisting, 
in order that they may be readily located. 
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Section VIII 

INSPECTION AND ADJUSTMENT 

Paragraph 

Visual inspection on receipt ♦ g7 

Serial numbers gg 

Inspection gg 

67. VISUAL INSPECTION ON RECEIPT 

a. Upon receipt of the 155-mm gun, carriage and limber, it is the 
responsibility of the officer in charge to ascertain whether the materiel 
is complete and in sound operating condition. A record should be made 
of any missing parts and any malfunctions, and the condition should 
be corrected as quickly as possible. 

b. Attention should be given to small and minor parts as these 
are the more likely to be lost, and they may seriously affect the proper 
functioning of the materiel. 

c. This visual inspection on receipt should be followed as quickly 
as possible by a complete inspection which will fully disclose the func- 
tioning of the materiel. (See paragraph 69 of this section.) 

68. SERIAL NUMBERS 

a. Four serial numbers are required for records concerning the 
components of this materiel. They are the gun serial number, the recoil 
mechanism serial number, the carriage serial number and the limber 
serial number. These numbers are located as follows: 




tUS CW* C A'i* u * 

Htr.H it **)»**> 

v* • -• " .■» 



RA PD 37703 



Figure 100 — Gun serial 
number 



Figure 101 — Recoil mechanism 
serial number 



b. Gun serial number. On brass plate on the rear face of the 
breech ring directly below the breechblock carrier. This is the official 
serial number of the gun (fig. 100) 
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c. Recoil mechanism serial number. On a metal plate on the 
left outside upper face of the cradle, forward of the trunnion (fig. 101). 




Figure 102— Carriage model Figure 103— Limber serial 

number number 



d. Carriage model number. On a metal plate on the upper 
surface of the right trail several feet from the rear end (fig. 102). 

e. Limber serial number. On a metal plate on the upper face 
of the fifth -wheel locking bracket (fig. 103). 

69. INSPECTION 

The following instructions with reference to the inspections of guns, 
carriages and limbers should be carefully observed by all concerned: 

Parts to be inspected in 

order of inspection Points to observe 

a. GUN • . 

(1) The gun as a unit. (1) Note the general appearance. Test 

the smoothness of operation of the breech 
mechanism, both in opening and closing. 
Test the firing mechanism by firing two 
primers. Disassemble the breech mech- 
anism and see that it is thoroughly 
clean. (See (3) below). Note the condi- 
tion of the bore for bruises in the gas 
check seat and for burs or roughness on 
the leveling plates. 

(2) Breech recess and (2) Note whether there are scores or 

breech threads. bruises in the threads of the breech re- 

cess, and on the breechblock. 
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Parts to be inspected in 

order of inspection Points to observe 

(3) Breechblock carrier (3) While breech mechanism is dis- 
assembly and its allied parts. assembled, note roughened or scored 

condition of the firing mechanism hous- 
ing, hinge pin, rack lock, gear teeth on 
breechblock, etc. Test the rack lock 
spring, firing pin spring and firing mech- 
anism block latch spring; if weak or 
broken, replace. 



(4) Percussion hammer. (4) Note whether the safety lug has 

been worn so as to allow the snap gage 
to go over it. If it does, replace the per- 
cussion hammer. Note the condition of 
the percussion hammer operating shaft. 



(5) Obturator spindle. 



(6) Counterbalance. 



(7) Recoil indicator. 



(5) Note whether there is erosion of 
the vent hole and primer chamber; con- 
dition of the obturator spindle; bruised 
split ring; torn gas check pad; broken 
or weakened obturator spindle spring. 
Try several primers in the obturator 
spindle plug. The primers should extend 
more than Y inch when pressed in hard 
with the thumb or finger. 

(6) Test the mechanism and see that 
it functions properly at all degrees of 
elevation. If the counterbalance spring 
is weak or broken, notify ordnance main- 
tenance personnel. 

(7) Note whether it is in place and in 
good condition. 



b. CARRIAGE 

(1) The carriage as a unit. (1) Note the general appearance. Note 

whether the oil plugs are painted red, 
that a ring has been painted around all 
oil holes, and that the carriage is painted 
in accordance with regulations. Note any 
gloss on the finish or any unnecessarily 
bright metal that would affect camou- 
flage value. 
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Parts to be inspected in 

order of inspection Points to observe 



Recoil mechanism. 



(3) Elevating mechanism. 



(4) Traversing mechanism. 



(5) Trails. 



(6) Spades. 



Points to observe J 

(2) Determine whether the proper ; 
amount of oil is in both recoil and re- ; 
cuperator systems. Note whether the 
oil index and the replenisher piston func- 
tion correctly. Before firing, see that the , 
recoil and recuperator piston rod nuts 
are screwed tight. When the gun is fired, 
see that the relief valve in the counter- 
recoil front head is functioning properly 
and allowing the air trapped in the cyl- 
inder to escape (see par. 16 ]). 

See that air is escaping from the replen- 
isher piston guide assembled in the rear 
end of the replenisher (see par. 53 e). 

(3) Note whether the operation is 
smooth, and whether the mechanism is 
properly lubricated. Elevate and depress. 
Note the movement of the connecting 
rod and that it functions properly to 
control the variable recoil. Note whether 
the nut which retains the handwheel is 
in place. 

(4) Note whether the operation is 
smooth. Note whether there is excessive 
backlash, and that the mechanism is 
properly lubricated. Test clearance be- 
tween the top and bottom carriages, 
using a 0.012 inch feeler gage. Adjust for 
proper clearance (see par. 54 b). 

(5) Note the condition of the translat- 
ing racks; that the teeth are not burred 
or broken. Determine whether the trail 
hinge pins are properly lubricated. Test 
the trail locking bolt nuts and the travel- 
ing bar clip clamping screws for ease 
of operation. Check the condition of 
the spade retaining toggle turnbuckles. 

(6) Note the general condition of the 
spades. Note that the swing bolt nuts 
move freely on the swing bolts. 

no 
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parts to be inspected in 

order of inspection Points to observe 

(7) Traveling lock. (7) Note the general condition. Note 

that the teeth of the traveling lock 
pinions are not burred or broken. See 
that the edges of the traveling lock lock- 
ing screw nut are sharp, and that the 
traveling lock locking screw operates 
smoothly and freely. 

(8) Top carriage. (8) See that pockets are clean and that 

the drain hole in each pocket is not 
closed. 



(9) Bottom carriage. (9) See that the drain hole which leads 

into the axle housing is clear of all ob- 
structions. 

(10) Through the brake lining checking 
hole in the brake drum, note the condi- 
tion of the brake lining; inspect the 
clearance between the lining and the 
drum. 

(11) Brake chambers. (11) With the brakes applied, test for 

leakage with soapsuds around the outer 
edge and also around the clamping bolts. 
Check the brake chamber push rod 
travel; travel should be kept to a mini- 
mum, which is approximately % inch, 
and should not exceed a maximum of 
1% inches. 

(12) Relay-emergency (12) Test the application-release por- 

valve. tion for leakage by charging the carriage 

reservoir and applying soapsuds to the 
exhaust port; if there is air leakage with 
the brakes released, the intake valve is 
not seating properly; if air leaks with 
brakes held applied, the relay valve dia- 
phragm is fractured, or is not seating 
properly. With the reservoir charged, 
disconnect the emergency hose between 
the prime mover and limber— the car- 
riage brakes should apply automatically; 



M2 and M3 
(10) Brake lining. 
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Parts to be inspected in 

order of inspection Points to observe 

apply soapsuds to the emergency hose’ 
or coupling, which has been discon- ? 
nected, to determine if the emergency 
valve is seated properly. If the leakage 
on any of the above tests is more than a 
2 -inch diameter bubble in five seconds, 
or if the carriage brakes fail to apply 
when the emergency hose is discon- 
nected, report to ordnance maintenance 
personnel. 



(13) Carriage reservoir. 

(14) Brake air line hose 
and fittings. 



(15) Wheels and tires. 



M1917A1 and M1918A1 
(16) Gun axle and spring. 



(17) Wheels and tires. 



(13) Determine whether the carriage 
reservoir is drained of all moisture. 

.f 

(14) With soapsuds, test air line con- f§ 

nections under pressure for leakage. In- w 
spect hose couplings and dummy hose % 
couplings. ;| 

(15) Check inflation of carriage tires’* 
(90 pounds pressure). Raise and rotate if 
wheels to test bearing adjustment and || 
wheel alinement. Note condition of tires. §| 

(16) Note condition of spring shackles 
and spring shackle pins, and see that 
they are not scored or stuck tight. Open 
and close the axle pivot pin cap; see that 
it latches properly. Note condition of 
axle where it bears in the axle housing. 

(17) Note condition of the rubber; that 
all tom strips and embedded stones have 
been removed. Remove the hub cap and 
see that the gun axle is properly lubri- 
cated. Note that all nuts of the brake 
drum bolts are in place and held by cot- 
ter pins. 



c. LIMBER 
M3 

(1) The limber as a unit. 



(1) Note the general appearance. Note 
whether limber is painted in accordance 
with regulations. 
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Parts to be inspected in 

order of inspection Points to observe 

Check operation of fifth-wheel assembly, 
fifth-wheel locking pin, drawbar lock 
pins, drawbar prop assembly and trail 
clamping bolt pins. Note condition of 
limber springs. See that all oil fittings 
are in place, and that moving parts are 
receiving lubrication. 

(2) Brake air line hose and (2) With soapsuds, test air line con- 
fittings. nections under pressure for leakage. In- 

spect hose straps, hose couplings and 
dummy hose connections. 



(3) Wheels and tires. (3) Check inflation of limber tires (70 

pounds). Raise and rotate wheels to test 
bearing adjustment and wheel alinement. 
Note condition of tires. 

M1917A1 and M1918A1 

(4) The limber as a unit. (4) Note general appearance. Note 

condition of limber springs; that steering 
mechanism moves freely; that trail 
clamping bolts and nuts are in good 
condition; that all oil cups are in place 
and moving parts receiving lubrication. 

(5) Electric brakes. (5) Note condition of dry cell batteries. 

Check battery terminals. Check current 
at brakes. Check ground connections. 
Check plug and socket for dirty or cor- 
roded blades or broken socket. Check 
controller by connecting both wires to 
one terminal and seeing if brakes are 
effective. Check safety switch by pulling 
the safety switch lever and by listening 
for the click caused by armature con- 
tacting the magnet. Note condition of 
brake lining on brakes of carriage and 
limber. 
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MALFUNCTIONS AND CORRECTION 

Paragraph 

Misfire " 70 ^ 

Other malfunction of gun 71 

Malfunction of mount 72 

Malfunction of air brake system 73 
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70. MISFIRE 

a. A misfire occurs if the piece fails to fire when desired. Failure 
of the piece to fire is due to one of two causes: failure of the primer to 
fire or failure of the propelling charge to ignite. 

b. General precautions. The following general precautions will 
be taken in all cases: 

(1) The piece will be kept trained on the target or on a safe place 
in the field of fire. 

(2) All persons will be kept clear of the path of recoil until after 
the breechblock is opened. 

(3) When removing the firing mechanism, opening the breech or 
reaming the vent, the operator will stand clear of the path of recoil and 
all other persons will be kept from the rear of the breech. 

(4) In no case will the breech be opened before the primer is 
removed. 

(5) Whenever a new primer is inserted and another attempt to 
fire results in failure, all precautions and procedure will be as prescribed 
for the first failure. The firing of more than two primers in an attempt 
to ignite the propelling charge usually is not justified. 

c. Primer failures. In case the discharge of the primer is NOT 
heard, the following procedure will be observed: 

(1) At least three attempts will be made to fire the primer, the 
lanyard being pulled with considerable snap. 

(2) If a primer net is available, which permits the lifting of the 
latch and removal of the firing mechanism by a person entirely clear of 
the path of recoil, the primer may be removed after two minutes have 
elapsed since the last attempt to fire. 
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(3) If no primer net is available, no attempt will be made to remove 
the primer or open the breech until ten minutes have elapsed since the 
last attempt to fir'e. 

(4) When removing the firing mechanism, the operator will note 
whether or not the firing mechanism was fully screwed home. The primer 
will not be hit properly unless the firing mechanism is screwed as far 
beyond the latch as possible. 

(5) The primer, after removal, will be examined to determine 
whether or not it has fired. 

(6) If the primer has fired, a cleaning bit will be run through the 
vent, another primer will be inserted and another attempt will be made 
to fire. 

(7) If the primer is not fired, the percussion head will be examined 
and— 

(a) If the head has been properly indented, the primer will be 
handled carefully and disposed of quickly due to the possibility 
of primer hangfire. A new primer should then be inserted and 
an attempt made to fire. 

(b) If the head has not been properly struck, and if the firing 
mechanism was found to have been properly seated, the firing 
mechanism should be inspected for the following faults: dirty 
or gummy parts; firing pin or firing pin spring broken; firing 
pin housing or primer holder loosened. A new primer should 
then be inserted and an attempt made to fire. 

d. Propelling charge failures. (1) In case the discharge of 
the primer IS heard but the propelling charge has failed to explode, 
no attempt will be made to remove the primer or to open the breech 
until 10 minutes have elapsed after the firing of the primer. 

(2) After 10 minutes, the primer will be removed, a cleaning bit 
will be run through the vent, another primer will be inserted, and another 
attempt will be made to fire. 

(3) Failure of the propelling charge to ignite indicates an abnormal 
condition of the charge, such as a missing igniter, igniter end of the 
charge against the projectile, wet igniter, igniter charge folded over and 
not accessible to the flash of the primer or failure to remove the igniter 
protector cap. 
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71. OTHER MALFUNCTION OF GUN 

Cause 

a - (1 ) Lack of lubrication 
between rack and breech- 
block carrier. 

( 2 ) Lack of lubrication and 

tne formation of scores in 
the threads of the breech- 
block carrier or in the breech 
recess. 



and modification? 



Malfunction 

a. Breech mechanism 
does not operate freely. 



Correction 



raci 



b* Threaded sectors b p . ... 
mate. . 

*b3SS sSS* 



*• C 1 ) Remove the 
Clean and lubricate. 

(2) Disassemble the breecP 
blockand^thoroughly clean.ft 
the threads are scored, reDair 
must be made by ordnane 
maintenance personnel. 



b- Disassemble the bree^! „ 
block and thoroughly clean the® ^ 
rack lock. Replace rack lock 
spring, if weak or broken, ^jisr' 



d. Powder fouling or 
carbon on threads and 
surfaces of breech- 
block. 

e* Operating lever 
does not latch prop- 
erly. 

f. Percussion ham- 
mer not working freely. 



d. Burned gas check pad, 
or broken or weakened ob- 
turator spindle spring. 

e. Weak or broken operat- 
ing lever handle spring. 

L Lack of lubrication and 
roughness on shaft and shaft 
bearings. 



72. MALFUNCTION OF MOUNT 



a. Replenisher piston 
less than 3% inches 
(100 mm) from rear 
face of replenisher. 



Replenisher piston 
7 A inches (200 mm) 
from rear face. 

c. Oil leaks from rear 
of replenisher. 



a. (1) Expansion of oil 
due to warm weather or 
continued firing. 



(2) Accumulation of air in 
the recoil system. When air 
accumulates to any great 
extent after the system has 
been drained and filled, it 
is an indication that the re- 
plenisher piston packing is 
defective or that the cylin- 
der wall is leaking. 



d. Replace gas check pad oF 
obturator spindle spring. 



e. Disassemble operating 

lever and replace operating 
lever handle spring. y 

f. Disassemble, clean and rS: 

move roughness; replace shaft, 
if necessary. J 



?* (1) Drain the recoil cyl-j 

mder until the piston of the J 
replenisher is 5*% inches (ISO 
mm) from the rear face of the 
replenisher. , 

(2) Refer to ordnance main- 
tenance personnel. 



b. Insufficient 
plenisher. 



oil in re- 



c. Whether or not a seri- 
ous leak exists must be de- 
termined by the position of 
the replenisher piston and 
the frequency of refilling re- 
quired by the recoil system. 
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b. Pill the mechanism until 
, the piston is 5% inches (150 

mm) from the rear face of the 
replenisher. See paragraph 53-1. 

c. Oil may drip rapidly, br 
even run in a stream, from the 
rear of the replenisher when the 
gun is elevated, provided the 
cradle has been at zero eleva- 
tion for some time. This condi- 
taon may exist in a normal re- 
plenisher. A leak at any pack- 
ing that does not exceed three 
drops per minute is not con- 
sidered serious. 
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MALFUNCTIONS AND CORRECTIONS 



Malfunction 

j position of replen- 
she f p* s to n does not 
change during firing. 



e< Oil index projects 
less than % inch 
(5 mm). 



f. Oil index remains 
stationary when re- 
serve oil is pumped in 
against evident pres- 
sure. 



g. Oil drips from the 
counterrecoil rod, re- 
coil rod or control rod 
stuffing boxes in excess 
of three drops per min- 
ute. 

h. Oil leaks from for- 
ward end of the coun- 
terrecoil cylinder. 



i. Excessive leaks 
from recuperator and 
recoil filling and drain 
plugs. 



Cause 

d. Replenisher piston 
stuck. 



e. (1) Loss of reserve oil. 



(2) Loss of gas pressure 
either through the recuper- 
ator cylinder front head or 
past the floating piston. 



f. The packing is too tight, 
or the index is broken or 
locked by some foreign sub- 
stance. 



g. (1) Broken springs. 

(2) More compression re- 
quired on springs. 

(3) Damaged packing. 



h. Black oil appearing in 
front of the counterrecoil 
piston is a normal condition 
due to lubrication. Clear oil 
is an indication of a leak due 
to broken packing springs 
or lack of compression on 
the springs. 

i. Sticking of valve or de- 
fective packing. 



Correction 

d. Insert a block of hardwood 
in the rear of the replenisher 
against the piston end and tap 
with a hammer. (See par. 53-k.) 
Clear breather and drain holes, 
if not open. Never strike the 
walls of a replenisher with a 
hammer or any other article. 
If the replenisher cylinder be- 
comes dented in any way, re- 
port to the ordnance mainte- 
nance personnel. 

e. (1) Drain the remainder 
of the reserve oil and refill. (See 
par. 53-o.) 

(2) Gas escaping by the float- 
ing piston is indicated by the 
emulsified condition of the re- 
serve oil drained off. If, when 
proceeding to fill the counter- 
recoil system in the ordinary 
manner, the oil index does not 
move out and the pump works 
easily, the gas pressure has 
probably been lost. Substan- 
tiate this by an attempt to 
drain the counterrecoil system; 
oil will not spurt from a mech- 
anism without at least some 
pressure. Notify ordnance 
maintenance personnel. 

f . Drain off all reserve oil and 
refill. While injecting the oil, 
tap the oil index gently with 
each stroke of the pump or each 
turn of the oil screw filler. If the 
oil index fails to move after 67 
strokes of the pump or one and 
one-half charges with the oil 
screw filler, then refer the mat- 
ter to the ordnance mainte- 
nance personnel. . 

g. (1) Report to ordnance 
maintenance personnel. 

(2) Report to ordnance main- 
tenance personnel. 

(3) Report to ordnance main- 
nance personnel. 

h. Report a leak of clear oil 
to ordnance maintenance per- 
sonnel. 



i. Report it to the ordnance 
maintenance personnel. 



155-MM GUN 
Malfunction 

j. Gun will not re- 
turn to battery. 



k. Gun returns to 
battery with too much 
shock. 



1. Gun slow to return 
to battery (when oil 
gage is normal). 



m. Uneven and jerky 
counterrecoil. 



n. Gun in counterre- 
coil does not cause the 
hissing sound of escap- 
ing air. 



o. Gun recoils more 
than the maximum 
distance allowable 
(See chart, par. 53-j.) 

p. Gun does not re- 
coil sufficiently. 



q. Gun will not ele- 
vate to full 35° (when 
the carriage is em- 
placed on level 
ground). 
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^ ause Correction 



j. (1) Too much oil in 
the recoil system. 

(2) Insufficient oil in the 
counterrecoil system. 

(3) Insufficient gas pres- 
sure. 



k. ( 1 ) Insufficient oil in 
the recoil system. 

(2) Excess oil in the coun- 
terrecoil system. 

(3) Change of viscosity of 
oil (due to rapid firing). 

(4) Friction factors of va- 
rious packings are too low. 

1* (1) Insufficient - gas 
pressure. 

(2) Packing exerts too 
much friction. 

(1) Too dose fit of 
bearing surfaces, such as the 
recoil rod piston liner and 
anti-friction ring bearings. 

(2) Various bearings sur- 
faces scored. 

(3) Foreign substances in 
the oil. 

n. Air vents stopped up. 



o. Insufficient oil in the 
recoil mechanism. 



p. (1) High viscosity of 
oil due to low temperature. 

(2) Various bearing sur- 
faces scored. 

(3) Packing exerts too 
much friction. 

(4) Malfunction of control 
rod. 

9* (1) Variable recoil 
valve turning mechanism 
jammed. 

(2) Interference between 
the elevating worm or top 
carriage. 

(3) Interference between 
cradle and top carriage. 

(4) Malfunction of the ele- 
vating mechanism. 
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J* . (1) Reduce the amount! 
oil in the replenisher to norm 

(2) Drain off the reserve 

and refill. .g 

(3) Report to ordnance main? 

tenance personnel for investf 
gation. ,-S; 



k. ( 1 ) Refill the replenisher 

to normal. || 

(2) Drain counterrecoil 
serve and refill to normal. 

(3) Allow gun to cool. 

(4) Report to ordnance main? 

tenance personnel. dl 

"s» 

l. (1) Report to ordnance 

maintenance personnel. 5 |^f 

(2) Report to ordnance main- '- 
tenance personnel. ■:$§>< 



m. ( 1 ) Report to ordnance 
maintenance personnel. j 









(2) Report to ordnance main- * 
tenance personnel. 

(3) Report to ordnance main- m 

tenance personnel. Jpl 

m 



n. Clean the vents in the re- 
plenisher piston guide, using a 
small wire. If air is not escaping 
from the counterrecoil cylinder 
front head, notify the ordnance 
maintenance personnel who will 
check the relief valve. 

o. Refill replenisher to nor- 
mal. If this does not overcome 
the malfunction, report to ord- 
nance maintenance personnel. 

p. (1) Warm the recoil 
mechanism by firing wanning 
rounds or otherwise. 

(2) Report to ordnance main- 
tenance personnel. 

(3) Report to ordnance main- 
tenance personnel. 

(4) Report to ordnance main- 
tenance personnel. 

q. _ (1) Report to ordnance 
maintenance personnel. 

(2) Report to ordnance main- 
tenance personnel. 

(3) Report to ordnance main- 
tenance personnel. 

(4) Report to ordnance main- 
tenance personnel. 
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73-74 

MALFUNCTIONS AND CORRECTIONS 

73. MALFUNCTION OF AIR BRAKE SYSTEM 

Malfunction Cause Correction 

a- No brakes, or in- a. (1) Leak in air line; a. (1) Test with soapsuds as 

termittent brakes. loose or damaged connec- described in paragraph 69-b 

tion or coupling. . (14), c (2). Tighten loose con- 

nections; replace damaged part 
or length of air line. 

(2) Leaking brake cham- (2) Test with soapsuds. (See 

ber or fractured brake par. 69-b (11).) Report to ord- 

chamber diaphragm. nance maintenance personnel. 

(3) Malfunction of relay (3) Test with soapsuds. (See 

portion of relay, emergency par. 69-b (12).) Report to ord- 

‘valve. nance maintenance personnel. 

(4) Moisture in carriage (4) Remove drain plug in bot- 

reservoir . tom of carriage reservoir ; drain ; 

replace plug. 

b. Weak brakes. b. (1) Insufficient travel b. (1) Adjust brakes. (See 

of brake chamber push rods. par. 55-b.) 

(2) Worn, glazed or greasy (2) Report to ordnance main- 

brake lining. tenance personnel. 

(3) Brakes out of adjust- (3) Adjust brakes. (See par. 

ment. 55-b.) 

(4) Insufficient air pres- (4) Report to ordnance main- 

sure at brakes. tenance personnel. 



c. Grabbing brakes. 



d. Locked brakes. 



c. (1) Loose or worn 
wheel bearings. 

(2) Only one brake func- 
tioning. 



d. (1) Air line hose 
crossed by connecting cou- 
plings of service and emer- 
gency air lines. 

(2) No air in service air 
line. 



c. (1) Adjust hearings. (See 
par. 54-e.) 

(2) If air line hose or connec- 
tions leak, tighten or replace; 
otherwise report to ordnance 
maintenance personnel. 

d. (1) Empty carriage reser- 
voir by opening carriage reser- 
voir cock (at one end of res- 
ervoir). 

(2) Couple to air source on 
prime mover or open carriage 
reservoir, cock. 



e. Emergency brake e. Malfunction of emer- e. Report to ordnance main- 

does not function when gency portion of relay-emer- tenance personnel. 

air line is disconnected gency valve. 

from air in carriage 

reservoir. 



74. MALFUNCTION OF ELECTRIC BRAKE SYSTEM 



a. No brakes or in- a. (1) Broken wire in cir- 
termittent brakes. cuit. 

(2) Controller defective. 



(3) Poor connections. 

(4) Broken wire on mag- 
net. 



a. (1) Check entire wiring 
for broken wires. 

(2) Short out the controller 
by connecting both wires to one 
terminal and see if brakes are 
effective. 

(3) Check, clean, and tighten 
all connections at brake, con- 
troller, load control, and socket. 

(4) If broken wire is on out- 
side of magnet, repair, if pos- 
sible. If no current flows through 
magnet, notify ordnance main- 
tenance personnel. 
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Malfunction 



b. Weak brakes. 



c. Brakes grabbing. 



Cause 

(5) Poor ground condition 
in circuit. 

(6) Defective plug or 
socket. 



b. (1) Glazed magnet 
facing. 

(2) Grabbing brakes; 

(3) Wire broken in insula- 
tion. Loose connection. Poor 
contact at load control. (See 
par. 56-c.) 

(4) Insufficient current. 



c. (1) Loose or worn 
wheel bearings. 

(2) Only one brake work- 
ing. 

(3) Contactor arm in con- 
troller pitted. 



Correction ^ 

(5) Clean up and tighten coil! 

nections. 

(6) Check plug and socket for 

loose connections, dirty or cor. 
roded blades, or a broken'* 
socket. Repair or replace with 
new socket. nk-. 

■ m 

b. (1) Roughen the facing 
of the magnet with coarse ’ 
emery cloth. ,g§ 

(2) Check and see if stop*' 
lights have been connected into " 
the brake circuit by mistake. I 

(3) Check wiring for defective f ' 
parts. Short out load control. || 

(4) Insufficient current may ‘ 

be caused by poor connections 1 
at the brake, controller and f 
load control, ground, or plug f 
and socket. Clean up and f 
tighten all connections, check | 
plug and socket for corroded or ? 
dirty blades. Repair or replace | 
with new socket. f* 

.. ' W: 

C. (1) Tighten or replace '% 
bearings. ., ** 

(2) Check current at the f 

brakes by using ammeter. f 

(3) Smooth out contactor arm | 

with fine emery cloth. i 
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75 

Section X 

DISASSEMBLY AND ASSEMBLY 



Paragraph 

General 75 

Disassembly of breech mechanism 76 

Assembly of breech mechanism 77 

Disassembly of operating lever 78 

Assembly of operating lever 79 

Disassembly of percussion mechanism .' ; 80 

Assembly of percussion mechanism 81 

Disassembly of firing mechanism 82 

Assembly of firing mechanism 83 

Disassembly of counterbalance regulating screw. 84 

Assembly of counterbalance regulating screw 85 

Removal and replacement of oblique spindles 86 

Disassembly of elastic suspension. 87 

Assembly of elastic suspension , 88 

Disassembly and assembly of wheels . 89 

To remove pneumatic tire and tube 90 

To install pneumatic tire and tube 91 



75. GENERAL 

a. Cleaning and inspection, and incidents of use and breakage, 
make necessary the disassembly and assembly of the breech mechanism 
and various parts of the carriage and limber. This work comes under 
two headings— that which can be performed by the battery personnel 
with the equipment furnished; and that which must be performed by 
ordnance maintenance personnel. 

b. The battery personnel may, in general, do such dismounting 
as is required for the installation Of the spare parts carried by the bat- 
tery, and as is required for thorough inspection, cleaning and lubrication. 
Such work should be done in the manner prescribed with the tools at 
their disposal. 

c. Any difficulty which cannot be remedied by the prescribed 
methods will be brought to the attention of the ordnance maintenance 
personnel. Battery personnel will not attempt to dismount the gun 
from the cradle, or the cradle from the carriage, or to do any work on 
the recoil mechanism (other than prescribed in this manual), due to the 
impracticability of furnishing the organization with necessary equip- 
ment for the performance of this work. 
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d. No filing of sighting or gun parts will be done by the battjf 
personnel except as outlined herein. Filing is to be done only by ordl 
of the battery commander. j§| 

. of wrench » which d0 not fit snugly on the parts shot* 

be avoided. They will not only fail to tighten the parts properly, b J 

will damage the comers of nuts. There is also danger of spreading the 
wrenches and rendering them useless. : 



f. It is desirable to complete the subassembling of units befoif 
attempting the assembly of the units of the gun. In all assembling, the 
bearings, sliding surfaces, threads, etc., should be clean and lubricated'"; 
with SAE 10 engine oil for temperatures below 32 F., and SAE 20 engine 
oil for temperatures above 32 F. f* 

76. DISASSEMBLY OF BREECH MECHANISM $ 

a. The breechblock and breech mechanism may be removed, as 
an assembly, at any time without disturbing other parts of the gun and 
carriage, except when the gun is in traveling position and the spades ? 
are in place. It is done merely by detaching the counterbalance unit 
and removing the breechblock carrier hinge pin (see par. 76 b and 76 c). f 
While the breechblock may be disassembled after being removed from *^ 
cae gun, it is generally more convenient to disassemble it on the gun. 
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i Figure 104 — Placing the counterbalance tension rod spacer 

b. Detach counterbalance. Open the breech and place the 
counterbalance tension rod spacer (fig. 104) on the counterbalance 
tension rod between the shoulder on the rod and the cylinder head. It 
may be necessary to adjust the regulating screw to provide enough space 




/o 

DISASSEMBLY AND ASSEMBLY 

on the rod to install the spacer. Close the breech enough to permit 
detaching the eye in the counterbalance tension rod from the counter- 
balance regulating nut. 




RA PD 37241 

Figure 105— Removing the breechblock carrier hinge pin 



c. Remove breechblock carrier hinge pin. Remove hinge pin 
collar detent and hinge pin collar from the lower end of operating lever 
to prevent its dropping (fig. 105). Do not lose hinge pin driving washer. 
Reinstall hinge pin temporarily while working on breech mechanism, 
pinning the carrier in place, if disassembly is to be done at the gun. 
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Figure 106— Releasing the firing mechanism housing key spring 

d. Remove obturator spindle. Depress firing mechanism hous- 

123 








% ; 






i •■' Y', V " ; 



im y-345 



155-MM GUN MATERIEL, Ml 91 7, Ml 91 8 AND MODIFICATIONS 

mg key spring and pull out firing ’ mechanism housing key as far a g 
possible (fig. 106). Using the obturator spindle face spanner wrench" 
unscrew and remove the obturator spindle by turning to the left (fig. 107)’ 
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Figure 707— Removing the obturator spindle 

In removing them with the obturator spindle, take care not to injure 
the obturator front split ring, gas check pad, rear split ring, inner ring 
and filling-in disk, which are assembled on the obturator spindle. 
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DISASSEMBLY AND ASSEMBLY 

e. Remove firing mechanism housing. Draw firing mech- 
anism from breechblock carrier (fig. 107). With it will come the firing 
mechanism housing key and the firing mechanism safety plunger, the 
latter being assembled to the housing. Remove firing mechanism safety 
plunger and spring by unscrewing retaining screw. 

f. Remove breechblock rack. With a finger, fully depress the 
breechblock rack lock (fig. 108), and pull the rack out of the breech- 
block carrier. Lift out rack lock and rack lock spring. 




g. Remove breechblock. Unscrew breechblock from carrier 
by turning it approximately four revolutions to the right. Remove 
the obturator spindle spring front seat and the obturator spindle spring 
supporting washer from the bore of the breechblock. Remove the obtura- 
tor spindle spring rear seat and the obturator spindle spring from the 
carrier hub. 

h. Remove breechblock carrier. Remove the breechblock car- 
rier hinge pin and dismount the breechblock carrier. 

77. ASSEMBLY OF BREECH MECHANISM 

a. Install breechblock carrier. Hold the hinge pin driving 
washer on the bottom face of the breechblock carrier lug while setting 
the breechblock carrier lug between the hinge lugs on the breech ring. 
Install the hinge pin temporarily. 

b. Install obturator spindle spring and seats. Place the ob- 
turator spindle spring rear seat and the obturator spindle spring in the 
breechblock carrier hub. The flange of the rear seat must be toward the 
spring. Place the obturator spindle front seat (with flange down) and 
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supporting washer (fig. 110) into the breechblock. 



Figure Hi— Installing the breechblock 

d. Install breechblock rack. Install the ra 
rack lock. Turn the breechblock to line up the asse 
breechblock with the line on the breechblock carrier 
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Figure 113 — Installing the firing mechanism housing (with safety plunger in place), 

and obturator spindle assembly 

e. Install firing mechanism housing. Install the firing mech- 
anism safety plunger spring and plunger in the firing mechanism housing 
and secure with the firing mechanism housing screw. Assemble the 
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the rack lock and push the rack, with teeth down, into the recess in the 
breechblock carrier. Push the rack until the line on the rack is about 
one-fourth inch in advance of the line on the breechblock carrier. Depress 
the rack lock fully and turn the breechblock to the right (clockwise) 
as far as possible. This will cause the breechblock gear teeth to mesh 
with those of the rack. 
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Figure 112 — Alining the breechblock and breechblock rack 
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firing mechanism housing and the firing mechanism key, and instil 

them in the breechblock carrier with the key in the “out” position 1 
v,ng. 113)* • 

f. Install obturator spindle. In the following order. assembS 

e ront split nng, gas check pad, rear split ring, inner ring and filling* 
m disk, to the obturator spindle (fig. 113). Pass the obturator spindle ' 
rough the bore of the breechblock, rotating it to the right to engage* 
its threads with those in the firing mechanism housing. Turn the obtuiM 
tor spindle in tight. Depress the firing mechanism housing key spring^ 
and at the same time, press in on the key, turning the obturator spindle! 
in either direction until the key enters the slot in the end of the obturator# 
spindle as the spindle reaches its final position. This locks the obturator# 
spindle and prevents it from rotating. gfjt 



Figure 114 — Installing the breechblock carrier hinge pin Ji 

g. Install breechblock carrier hinge pin. Remove the breech- 1 
block carrier hinge pin (if it has been temporarily installed), and mount 1 
the operating lever assembly in position on the breechblock carrier, 1 
after turning the breechblock to the left to the open position. Lubricate 
and install the breechblock carrier hinge pin (fig. 114), tapping it in 
place with a block of wood, if necessary. Install the hinge pin collar 
and detent. The counterbalance regulating screw unit at the top of the ' 
hinge pin should be positioned with the threaded end of the regulating 

screw pointing toward the breechblock. 

h* Attach counterbalance. Close the breechblock carrier far 
enough to permit attaching the counterbalance tension rod (flat . side 
down) to the counterbalance regulating nut (fig. 115). Open the breech- 
block carrier and remove the counterbalance tension rod spacer. When 
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Figure IIS — Attaching the counterbalance 

the hinge pin is properly assembled, the counterbalance holds the breech 
mechanism open and assists its closing. 

78. DISASSEMBLY OF OPERATING LEVER 

a. Detach the counterbalance (par. 76 b). Remove the breech- 
block carrier hinge pin (par. 76 c). Dismount the operating lever by 
lifting it out of position. 
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Figure 116— Driving out the operating lever handle lock pin 

b. Drive out the locking pin through the holes in the operating 
handle (fig. 116). Unscrew the handle retaining nut in the top of the 
handle. Remove the operating lever handle sleeve and spring. Remove 
the operating lever latch trunnion screw. Move the operating lever 
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latch toward the end of the operating lever opposite the handle arid 
dismount the operating lever handle. Remove the latch by pulling 
out of the operating lever from the handle end. 

79. ASSEMBLY OF OPERATING LEVER 
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Figure 117 — Installing the operating lever latch 

a. Install the operating lever latch inside the operating lever with Jf 

the round end toward the handle and the slot at the other end toward Jl 
the bottom (fig. 117). Install the handle, the handle sleeve, the spring '|| 
and the handle nut. Line up the hole in the handle with the holes in the f| 
sleeve and insert the retaining pin. * 

b. Install operating handle and breechblock carrier hinge pin (see H 
par. 77 g). Attach counterbalance (see par. 77 h). 

:$! 

80. DISASSEMBLY OF PERCUSSION MECHANISM 




r m P 
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Figure 118— Removing the percussion hammer operating shaft 

Remove the percussion hammer operating shaft collar detent and 
remove the percussion hammer operating shaft collar. Hold the per- 
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cussion hammer and remove the percussion hammer operating shaft 
(fig, 118). Remove the percussion hammer lock bolt spring screw and 
withdraw the percussion hammer lock bolt and percussion hammer lock 
jjolt spring. The percussion hammer operating shaft housing is perma- 
nently assembled to the breechblock housing and is not to be removed 
by the battery personnel. 

81. ASSEMBLY OF PERCUSSION MECHANISM 
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Figure 119— Installing the percussion hammer in its pocket 



Set the hub of the percussion hammer in the pocket of the per- 
cussion hammer operating shaft housing. Pass the percussion hammer 
operating shaft through the housing and the hammer (fig. 119). Install 
the percussion hammer operating shaft collar and its detent. Set the 
percussion hammer lock bolt spring in the lock bolt and secure it with 
its screw. Insert the percussion hammer lock bolt into its rectangular- 
shaped hole, keeping the percussion hammer lock bolt spring facing 
downward. Screw the percussion hammer lock bolt screw into its seat 
on the top of the percussion hammer operating shaft housing. 



82. DISASSEMBLY OF FIRING MECHANISM 

Remove both socket head set screws from the firing mechanism 
with the ^-inch socket head set screw wrench. Do not lose the shoe 
under the set screw for the firing pin housing. Unscrew the firing pin 
housing with the firing mechanism (teat) wrench, and remove the firing 
pin and firing pin spring. Unscrew the primer holder, which has left- 
hand threads and must be turned to the right (clockwise) to remove, 
and remove the firing pin guide (fig. 120). 
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Figure 120 — Removing the primer holder from the firing mechanism. 
Firing pin and spring may be removed or inserted from either end 

83. ASSEMBLY OF FIRING MECHANISM 
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Figure 721 — Assembling the firing mechanism 

a. Install the firing pin guide and the primer holder, screwing the 
holder in tightly. The primer holder must be turned to the left (counter- 
clockwise) to install. Aline the nearest serration on the primer holder 
in the center of the set screw hole. Insert the firing pin spring and the 
firing pin, making sure that the small end of the firing pin is toward the 
primer holder (fig. 121). Screw in the firing pin housing. 

b. Install both' socket head set screws, placing the shoe (to pro- 
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tect the threads) under the set screw for the firing pin housing. It may 
be necessary to tighten or to loosen the primer holder to seat the set 
screw properly. When the set screws are seated, they must be flush or 
below the outside of the firing mechanism block. 

84. DISASSEMBLY OF COUNTERBALANCE 
REGULATING SCREW 

Withdraw the cotter pin from the end of the counterbalance regu- 
lating screw. Remove the counterbalance regulating screw nut and un- 
screw the counterbalance regulating screw from the counterbalance 
regulating nut. 

85. ASSEMBLY OF COUNTERBALANCE 
REGULATING SCREW 




Figure 122— Assembling the counterbalance regulating screw 

Set the counterbalance regulating nut in the top of the hinge pin. 
Pass the counterbalance regulating screw through its bushing and into 
the counterbalance regulating nut until the flange on the screw abuts 
the one on the bushing. Assemble successively to the other end of the 
screw, the counterbalance regulating screw washer, nut and cotter pin 
(fig. 122). 

86. REMOVAL AND REPLACEMENT OBLIQUE SPINDLES 

a. The upper ends of the elevating and traversing oblique spindles 
fit elongated sockets which permit their being raised to disengage their 
lower ends, after which the lower end is swung to one side, and the 
oblique spindle is lowered until free at the upper end (fig. 123). A bronze 
plunger in each upper squared socket is forced downward by a coiled 
spring, and bears against the top of each oblique spindle to hold it in 
place in the connection below. 

b. The ends of the socket springs are expanded so that the pressure 
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Figure 123 — Removing the elevating oblique spindle fl 

of the end coils will support the spring sockets when the oblique spindles 
are removed. The oblique spindle spring sockets can be pulled out, with- 
out difficulty, with a pair of pliers. These parts must not be omitted 
in assembling, or the oblique spindle may become lost. Clean and lightly 
oil the bearing surfaces before assembling. Removal of the oblique 
spindles exposes oil holes in the heads of the parts below. 

c. Except for the removal and replacement of the handwheels,] 
no further dismounting of the elevating and traversing mechanisms 
should be performed by the battery personnel. ' 

87. DISASSEMBLY OF ELASTIC SUSPENSION 

a. Raise the rear ends of the trails to the limber, or higher, to 
obtain sufficient room to work under the bottom carriage. Remove the. 
retaining slotted nut and the adjusting hut locking strap, and with 
7 7 -mm box wrench (hexagonal spring suspension adjusting nut), unscrew 
the spring suspension adjusting nut Until the top carriage rests on the 
bottom carriage. S 



b. Support the elastic suspension housing by blocking underneath, 
remove the three elastic suspension housing bolt nuts, and lower the 
elastic suspension housing, with its contained parts, out of the elastic 
suspension housing cover (fig. 124). The weight of the housing and 
contents is about 40 pounds. 

c. With the housing dismounted, all contained parts are easily 
disassembled and replaced without specific instructions. It should be j 
noted, however, that the eight Belleville springs are assembled in pairs 
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Figure 124— Disassembly of the elastic suspension 



with the concave surfaces facing each other. When assembled, each 
pair will rest on the convex surface of the other pair as shown in fig. 126. 

d. The upper pivot may remain suspended in the pivot bolt by 
suction. It will not need to be replaced unless badly worn, in which 

case the ordnance maintenance personnel will be notified. 

•>» » 

88. ASSEMBLY OF ELASTIC SUSPENSION 




Figure 125 — Exploded view of the elastic suspension 



A Pivot bolt nut 
B Pivot bolt 
C Upper pivot 
D Step 
E Lower pivot 

F Four pairs (8) of Belleville 

springs 



G Belleville spring support 
washer 

H Lower pivot crown nut 

J Elastic suspension housing 

K Spring suspension adjusting 
nut and stud 
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L Three elastic suspension bolts, N Adjusting nut stud nut 

washers and nuts * . .. .. . , . . . * 

O Adjusting nut locking strap 

M Adjusting nut locking strap guide pin 

a. To assemble the elastic suspension housing to the bottom car 
riage, place the upper pivot in the pivot bolt, using a light, clean grease^ 
if necessary, to secure sufficient suction to hold it up. Spring the upper 
end of the elastic suspension housing cover into the grooves of the 
pivot bolt. 

b. Having cleaned and lubricated all parts, put the lower pivot 
assembly, with the Belleville springs, lower pivot nut down, in the 
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icl nut 1 « a housing, and place the step on the lower pivot (fig. 126). Pack the housing 
ocking stra I full of clean lubricating graphite grease. Raise the housing into place, 

P * guiding it onto the elastic suspension housing bolts, screw on the three 

elastic suspension housing bolt nuts, and assemble the cotter pins. 

C. Screw in the spring suspension adjusting nut (fig. 95), and 
raise the top carriage just enough to traverse the carriage with very- 
little effort applied to the traversing handwheel. Check the clearance 
between the bottom and top carriages (fig. 96). This clearance must 
not exceed 0.012 inch. Secure the adjusting nut locking strap. 

d. Spring the elastic suspension housing cover down over the head 
of the elastic suspension housing. 



89. DISASSEMBLY AND ASSEMBLY OF WHEELS 

a. 155-mm gun carriages, M2 and M3, and heavy carriage 
limber, M3. (1) To remove the tire and wheel assembly. Jack up 

the wheel until it clears the ground. Remove the ten retaining nuts. 
Tip out the top of the assembly to allow the wheel to clear the hub. The 

retaining nuts for the left wheel have left-hand threads. 



Figure 127— Exploded view of carriage , M2, wheel hub 

(2) To remove the carriage hub assembly. Remove the hub cap 
and gasket. Straighten the bent internal lug of the axle end nut lock 
washer to release the axle end nut, and remove both. Remove axle 
bearing adjusting nut and bearing adjusting shims. Pull the hub assembly 
off the axle, being careful not to let the outer roller bearing drop out of 
place. Remove the outer roller bearing by hand as the hub is being 
dismounted (fig. 127). 
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(3) To remove the limber hub assembly. Remove the hub cap 
and gasket. Remove the axle end nut and nut dowel washer. Remove 
the bearing adjusting nut and dowel. Pull the hub assembly off the 
axle end, being careful not to let the outer roller bearing drop out of 
place. Remove the outer roller bearing by hand as the hub is being 
dismounted (fig. 128). 

(4) To remove the inner bearing and oil retainer from carriage 
or limber hub. Pull, or drive out with hammer and brass drift, the inner 1 
bearing and leather hub oil seal (carriage), or oil retainer (limber) 
from the hub. If the inner bearing must be driven out, drive carefully ||f 
against the bearing cone, and force it out evenly by tapping all around 
the edges. 
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Figure 128 — Exploded view of limber, M3, wheel hub 

(5) To assemble the hub. Install the inner bearing in position 
in the inner bearing cup. In a carriage wheel, install the leather hub 
oil seal, after making certain that the leather is soft, pliable and in 
good condition, and that the axle end surface is smooth. New seals 
should be soaked for 30 minutes in warm, (not hot) engine oil. In a 
limber wheel, install the oil retainer, forcing it in position with a brass 
drift. Tap it evenly, so as not to bend it, or to getjt out of line. Make 
sure the retainer is correctly in position. 

(6) Slide the hub assembly on the axle end, keeping it straight 
with the axle to prevent damage to the oil seal or retainer. Work it 
back and forth with short strokes to tap the bearing and seal or retainer 
into position. Install the outer bearing. Complete the assembly of car- 
riage hubs and adjust the bearings as prescribed in paragraph 54 e. 
Complete the assembly of limber hubs and adjust the bearings as pre- 
scribed in paragraph 54 f. 

(7) To install the tire and wheel assembly. With axle raised high 
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enough for the tire to turn, install the tire and wheel assembly. Install 
the ten disk and rim wheel stud nuts and lock washers, and tighten 
them firmly. Nuts for right wheels have right hand threads; nuts for 
left wheels have left hand threads. 

b. Carriages and limbers, M1917A1 and M1918A1. 

(1) To disassemble, raise the wheels clear of the ground. Remove 
the hub cap and hub cap gasket. Remove the outer bearing jam nut, 
outer bearing adjusting jam nut lock washer, bearing adjusting nut 
washer, and the bearing adjusting nut assembly. Slide the wheel from 
the axle, taking care that the outer axle roller bearing does not fall to 
the ground. Remove the cap screws from the roller bearing retaining 
ring and remove the oil seal. Remove the axle inner roller bearing. 

(2) To assemble, pack the. axle inner roller bearing with wheel 
bearing grease and assemble it within its housing. Cover both sides of 
the roller bearing retaining ring gasket with gasket cement and place 
it against the face of the roller bearing retaining ring. Assemble the 
roller bearing retaining ring and tighten each cap screw alternately 
until the roller bearing retaining ring has an even bearing. Cover the 
metal of the oil seal with gasket cement and place it within the recess 
of the roller bearing retaining ring. 

(3) Assemble the wheel over the axle, taking care not to damage 
the oil seal as it passes over the axle spacing collar. Hand pack the 
outer axle roller bearing and place it within its housing. Assemble the 
bearing adjusting nut with just enough tension to allow the wheel to 
revolve freely without end play. Assemble the bearing adjusting nut 
washer/ outer bearing, jam nut lockwasher, and the outer bearing jam 
nut. Place the hub cap gasket in position and assemble the hub cap. 

c. Carriages and limbers, M1917 and M1918. 

(1) Remove the brake band assembly (if a carriage wheel). Lift 
wheel clear of the ground. Remove the hub cap, cotter pin, and wheel 
fastening nut lock collar, and slide the wheel off. Weight of wheel and 
brake parts is about 1020 pounds. Take off the fiber journal gasket for 
examination. Retain all of the nuts and cotter pins for assembling. 

(2) Clean all of the parts of the hub and axle spindle and examine 
for scoring. Smooth off all roughness. Pay particular attention to clean- 
ing the passage for lubricant in the lock collar and lock nut. Special 
attention should be given to the under side of the axle spindle. 

(3) When the hub liner and axle spindle are clean and smooth, 
put on the journal gasket, grease the axle spindle, and slip the wheel 
in place. Follow with the lock collar, wheel fastening nut, cotter pin 
and hub cap, in the order named, and connect the brake band. 
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Figure 130— Removing carriage wheel tire locking ring 

140 



•14 



155-MM GUN MATERIEL, M1917, M1918 AND MODIFICATIONS 
90. TO REMOVE PNEUMATIC TIRE AND TUBE 

a. The wheel rims used on the heavy carriage limber, M3, are of 
a different type than those used on the 155-mm gun carriages, M2 
and M3. The difference is in the method of retaining the tire on the 
wheel. The limber wheels have a single removable tire locking ring 
(rim flange) while the wheels of the carriage have not only a removable 
rim flange but also a removable flange locking ring. 

b. Remove wheel and tire assembly. [See par. 89 a. (1).] 

c. Remove tire locking ring (rim flange), limber wheels. 

Deflate tire and tube by removing tube valve core. Using two pry bars. 
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end of the ring free of the rim, continue to pry or pull the rest of the 
ring out of the rim well, being careful not to bend or spring the ring out 

of round. 

d. Remove locking ring and rim flange, carriage wheels. 
Deflate tire and tube. Using two pry bars, pry down on the rim flange 
to release the locking ring, and at the same time, pry the slotted end of 
the locking ring out of the rim well (fig. 130). With the slotted end of 
the locking ring free of the rim,, continue to pry or pull the rest of the 
ring out of the rim well, being careful not to bend or spring the ring 
out of round. Remove the rim flange by lifting it off the rim. 




Figure 13 7 — Loosening tire from wheel rim flange 

e. Dismount tire and tube. Turn the wheel and tire assembly 
over and block up under the wheel. Pry the tire bead loose from the 
wheel, using a pry bar and hammer, if necessary (fig. 131). Force the 
tire down off the wheel. Remove the wheel assembly. 



f. Remove tube. Remove the tube inner liner or flap. Spread the 
tire beads apart, using a large size tire spreader or suitable wood blocks. 
Work the tube out of the tire casing. This is rather difficult because o 
the size and thickness of the tube. When removing the tube, make sure 

it is completely deflated. * 



91. TO INSTALL PNEUMATIC TIRE AND TUBE 

a. Before installing a tube in a tire, make sure all dirt is removed 
from the tire. Both the tire and tube should be thoroughly dry. A sma 
amount of tire talc applied to the inside of the tire is recommended. 
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b. Install tube. Spread the tire beads apart. Work the tube into 
position in the casing. Make sure the tube is completely deflated before 
attempting to install it. Install the tube with the valve stem opposite 
the balancing mark on the tire. Install the liner or flap (fig. 132), working 
the edges under the tire beads. 

c. Mount tire and tube assembly on wheel rim. Block t 
the wheel so that the tire, when installed, will just clear the floor or 
ground. The flanged side of the wheel rim should be at the bottom 
Mount the tire and tube assembly on the rim, forcing it all the way into 
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d. Install tire locking ring (rim flange), limber wheels. Insert 
the plain end of the ring (end opposite slotted end) in the rim well. 
Pry down on the ring about one-third of the distance around the ring 
from the plain end. At the same time, hammer more of the ring into 
the rim well (fig. 133). Spread the tire locking ring by prying the two 
ends apart, and while doing this, hammer the ring into the rim well 
throughout its entire length. Make sure the ring is securely seated in 
the rim well before inflating the tire. 

e. Install rim flange and locking ring, carriage wheels. Install 
the removable rim flange in position on the wheel. Start the locking 
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Figure 134— Installing tire flange locking ring on carriage wheel 



ring, lug-end first, into the rim well. Spread the locking rim by prying 
the two ends apart, and at the same time, pry the rest of the locking ring 
down into position in the rim well (fig. 134). Make sure the locking ring 
is securely seated in the rim well before attempting to inflate the tire. 

f. Inflate tire. Inflate to the recommended pressure: limber tires, 
70 pounds; carriage tires, 90 pounds. 

CAUTION: Tap the locking ring during the initial inflation to 
seat it firmly in the rim well. Stand aside while inflating the tire to avoid 
personal injury in case the locking ring is not properly seated in the 
rim well and flies off the wheel. 

g. Install wheel and tire assembly. 
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92. GENERAL 

The equipment required for sighting and alining the sighting equip- 
ment of the 155-mm guns, M1917, M1917A1 and M1918MI, is: 

a. The quadrant sight, M1918, (or the quadrant sight, M1918A1) 
and the panoramic telescope, M6, for aiming the gun in direction, and 
for aiming or laying the gun in elevation. The accessories required for 
this item of equipment are the cover for the protection of the instrument, 
the 14-inch extension used to raise the panoramic telescope when re- 
quired for sighting over a shield, the instrument light, M9, for illumi- 
nating the instrument, and wrenches for necessary adjustment. 

b. Two aiming posts, Ml, placed in a direct line to provide a 
vertical line aiming point to detect any lateral displacement of the 
piece during firing. 

C. Two aiming post lights, M14, for indicating the aiming posts 
for night firing. 

d. The gunner’s quadrant, Ml, (or the gunner’s quadrant, M1918) 
for measuring the elevation of the piece, and laying the piece to a given 
elevation. 

e. The bore sight used to aline the sights with the bore of the gun. 

f. The testing target used during the bore sighting operation. 



93. CARE AND PRESERVATION 

a. General. (1) The instructions given here supplement the 

144 



TM 9-345 
93 



SIGHTING EQUIPMENT 

instructions pertaining to individual items of sighting and fire control 
equipment described in this and the following section. 

(2) Fire-control and sighting instruments are, in general, rugged 
and suited for the purpose for which they have been designed. They 
will not, however, stand rough handling or abuse. Inaccuracy or mal- 
functioning will result from mistreatment. 

(3) Disassembly and assembly by the using arm is permitted only 
to the extent authorized for each of the individual instruments. Un- 
necessary turning of screws, or other parts not incident to the use of 
the instrument, is expressly forbidden. 

(4) Keep the instruments as dry as possible. If the instrument is 
wet, dry it carefully before placing it into its carrying case. 

(5) When not in use, keep the instruments in the carrying cases 
provided, or in the condition indicated for traveling. 

(6) Any instruments which indicate incorrectly, or fail to function 
properly, after the authorized tests and adjustments have been made, 
are to be turned in for repair to ordnance personnel. Adjustments other 
than those expressly authorized for each of the individual instruments, 
are not to be performed by the using arm. 

(7) No painting of fire-control equipment by the using arm is 
permitted. 

(8) Many worm drives have throwout mechanisms to permit rapid 
motion through large angles. When using these mechanisms, it is essential 
that the throwout lever be fully depressed to prevent injury to the worm 
and gear teeth. 

(9) When using a tripod with adjustable legs, be certain that the 
legs are clamped tightly to prevent possibility of collapse. 

(10) When setting up tripods on sloping terrain, place two legs 
on the downhill side to provide maximum stability. 

b. Leather Articles. Care and preservation of leather articles 
are covered in paragraph 58 j. 

c. Optical Parts. (1) To obtain satisfactory vision, it is neces- 
sary that the exposed surfaces of the lenses and other parts be kept clean 
and dry. Corrosion and etching of the surface of the glass, which greatly 
interfere with the good optical qualities of the instrument, can be pre- 
vented, or greatly retarded, by keeping the glass clean and dry. 

(2) Under no condition will polishing liquids, pastes, or abrasives 
be used for polishing lenses and windows. 

(3) For wiping optical parts, use only lens paper specially intended 
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Figure 135— The quadrant sight , M1918, with panoramic telescope > Ate, 
mounted on the 155-mm gun carriage > M2 
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